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This  report  is  prepared  and  submitted  pursuant  to  CDRL  Sequence  Item 
A003  of  Contract  DAAG-49-75-C-01 35.  This  report  presents  the  results  of 
an  analysis  conducted  to  establish  the  maintenance  resources  necessary  to 
support  the  Chemical  Agent/Munitions  Disposal  System  (CAMDS)  located  at 
the  Tooele  Army  Depot  (TEAD),  Tooele,  Utah.  The  CAMDS  is  being  developed 
to  dispose  of  lethal  chemical  agents  and  munitions  in  a manner  which  pro- 
vides total  confinement  of  all  hazardous  materials  with  impeccable  safety 
to  operating  personnel  and  civilian  population  while  meeting  stringent  en- 
vironmental control  standards.  The  system  is  being  developed  by,  and  will 
be  operated  by  the  U.S.  Army. 

This  maintenance  resource  analysis  (MRA)  was  conducted  to  determine 
the  CAMDS  maintenance  cadre,  equipment,  shop  facilities,  materials  and  spare 
parts  necessary  to  support  the  CAMDS  operations.  The  analysis  draws  heavily 
from  the  results  of  the  CAMDS  Task  2 Maintainability  and  Reliability 
Assessment,  Reference  1.,  conducted  under  this  same  contract. 

The  analysis  results  are  summarized  in  Section  2 which  also  includes 
the  study  recommendations.  The  study  scope,  groundrules  and  constraints 
which  governed  the  effort  are  delineated  in  Section  3.  Sections  4 and  5 pre- 
sent the  summary  MRA's  at  the  building  block  and  munition  demil  line  levels 
respectively.  Section  6 addresses  the  maintenance  approach  adopted  and  the 
necessary  maintenance  resources.  Section  7 lists  references  cited  in  this 
report. 
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Maintenance  will  play  a major  and  vital  role  in  CAMDS  operations.  The 
low  mean  time  between  failures  (MTBF)  and  high  mean  time  to  repair  (MTTR) 
predicted  by  the  CAMDS  Maintainability  and  Reliability  Assessment,  Reference  1, 
and  the  Rocky  Mountain  Arsenal  M34  experience  dictate  such. 

A comprehensive  maintenance  resource  assessment  is  therefore  important 
if  CAMDS  operating  goals  are  to  be  met.  The  current  maintenance  assessment, 
the  results  of  which  are  reported  herein,  is  fundamentally  based  on  the 
3 October  1975  CAMDS  baseline  cited  in  Section  3.0.  This  baseline,  because 
of  the  incomplete  design  status  of  most  of  the  equipment  at  that  time,  is  full 
of  gaps.  The  results  of  these  assessments,  therefore,  represent  a "best  effort" 
reflecting  the  information  contained  in  the  aforementioned  baseline.  Since 
changes  to  the  CAMDS  equipment  designs  are  occurring,  the  findings  and  recommen- 
dations presented  herein,  particularly  relative  to  spares  provisioning,  should 
be  reevaluated  when  design  changes  are  completed. 


2.1  MAINTENANCE  RESOURCE  ASSESSMENT  FINDINGS 


The  following  lists  the  more  significant  findings  of  this  maintenance 
resource  assessment. 

1.  Three  general  but  distinct  maintenance  approaches  were  evaluated 

for  application  to  the  CAMDS.  Briefly  these  were: 

• Breakdown  maintenance  approach  wherein  the  equipment  is 
allowed  to  operate  until  failure  before  it  is  replaced  or 
repaired. 

• Preventive  maintenance  approach  wherein  the  equipment  is  period- 
ically shutdown  for  testing,  overhaul  and  component  replacement 
or  repair  to  prevent  breakdowns. 

• Engineered  maintenance  approach  which  utilizes  predictive 
testing  and  actual  operating  experience  to  forecast  equipment 
overhaul,  replacement  or  repair  to  prevent  breakdowns. 

Of  these  approaches  evaluated,  the  breakdown  maintenance  approach  is  best 
suited  to  the  needs  and  character  of  CAMDS  (See  Section  6.0  for  further  discussion). 
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2.  To  support  the  breakdown  maintenance  approach,  maintenance  resources, 

1 particularly  personnel,  provisions  (repair  parts)  and  facilities, 

must  be  postured  to  cope  rapidly  with  breakdowns  to  minimize  equipment 
down  time. 

3.  Three  basic  line  maintenance  skill  types  were  identified. 

• Electro-Mechanical  technicians  with  a basic  foundation  in 
electro-mechanical  systems  and  special  training  in  process 
monitors,  controls  and  instruments  to  support  the  heavily 
process  oriented  ADS,  DFS,  and  MPF. 

• Electro-Mechanical  mechanics  with  a good  foundation  of  electro- 
mechanical mechanisms  and  machines  to  maintain  the  munition 
demilitarization  machines  and  their  supporting  subsystems. 

• Electronic  technicians  specially  trained  to  maintain  the  SCS, 

COM,  and  CTV. 

4.  Thorough  personnel  familiarization  with  equipment  and  repair  procedures 
is  necessary  to  minimize  equipment  downtimes;  dedication  of  personnel 

j to  discrete  maintenance  roles  is  warranted  to  assure  proficiency. 

5.  To  promote  safety  and  maintenance  efficiency,  a training  program  is 
warranted  for  indoctrination  of  safety  rules  and  procedures,  and  for 
the  development  of  skilled,  competent  CAMDS  equipment  maintenance 
personnel . 

6.  Certain  elements  of  the  CAMDS  equipment,  not  directly  associated  with 
the  dismantling  of  munitions  or  the  distruction  of  agent,  can  be,  and 
should  be  maintained  with  depot  support.  These  include  the  UTL  boilers 
and  air  compressors,  the  UTL  and  ELE  diesel  generators  and  switch  gear, 
and  all  material  handling  equipment  not  part  of  any  CAMDS  building  block. 

7.  No  significant  special  tool  requirements  were  identified.  However, 
because  special  tool  requirements  best  manifest  themselves  only  after 
operating  experience  Is  assimilated,  it  is  anticipated  that  operating 
experience  will  dictate  the  acquisition  of  additional  special  tools 
beyond  those  already  defined  (see  Section  6.4). 

) 

2-2 

^ ...  — 9 

' '•  Vf  ‘ . . ■ • • 


1 


8.  There  Is  a noted  lack  of  parts  standardization.  For  example, 

86  different  hydraulic  cylinders  supplied  by  14  different  manufacturers 
were  noted.  This  lack  of  standardization  results  in  a large  burden 
on  the  CAMDS  spares  provisioning  and  ties  up  significant  maintenance 
resources. 

9.  Identical  items  are  currently  identified  by  different  inventory 
control  numbers;  without  a fully  comprehensive  cross  referencing 
system,  sparing  of  duplicate  items  under  different  inventory  control 
numbers  could  result. 

10.  To  minimize  down  times,  in  situ  repair  of  faulty  components  should  be 
avoided.  To  the  extent  practical,  repairs  should  be  effected  via  com- 
ponent removal  and  replacement  actions.  This  requires  a well  pro- 
visioned spare  parts  Inventory. 

11.  Routine  preventive  maintenance  actions  as  projected  by  this  assessment 
for  all  munition  lines  are  readily  effected  by  a 6 man  crew  working 
one  weekend  shift. 

2.2  RECOMMENDATIONS 

The  aforementioned  findings  serve  as  the  basis  for  the  following 
recommendations. 

1.  To  ensure  the  timely  availability  of  a qualified  and  trained 
maintenance  staff,  acquisition  and  training  of  personnel  should 
be  Initiated  immediately. 

2.  All  maintenance  procedures  should  be  proofed  (validated)  to  the 
extent  possible  prior  to  operations  with  "live"  (explosive  and  agent) 
munitions.  Particular  emphasis  should  be  placed  on  the  removal  and 
replacements  of  critical  items  such  as  cutting  tools  and  punches; 
process  sensors,  monitors,  controls;  process  pumps;  hydraulic  actuators, 
control  valves  and  power  units. 

3.  Maintenance  Staff  Personnel  (see  Section  6.2  for  discussions). 

An  administrative  staff  consisting  of  a Director  of  Maintenance 
assisted  by  2 technical  assistants,  2 or  3 provisions  specialists, 
and  clerical  and  secretarial  help  is  recommended. 
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3.  (Cont'd.) 

I A line  maintenance  crew  consisting  of  a shift  supervisor,  6 

qualified  maintenance  men  (consisting  of  electro-mechanical  mechanics 
and  technicians,  and  electronics  technicians),  and  two  helpers  is 
recommended  for  each  operational  shift.  For  a 2 shift  per  day 
schedule,  a minimum  of  18  line  maintenance  staff  members  are  required; 
for  a 3 shift  per  day  schedule,  a minimum  of  27  is  required. 

4.  Preventive  Maintenance 

Initially,  paid  overtime  of  the  maintainance  staff  is  recommended 
for  routine  preventive  maintenance  actions  during  weekend  shutdowns. 
Preventive  maintenance  actions  projected  necessary  by  this  assessment 
do  not  warrant  a separate  preventive  maintenance  staff.  If  however, 
operating  experience  indicates  that  deferred  corrective  maintenance 
represents  a major  portion  of  the  weekend  work  requirements,  an 
additional  work  shift  is  recommended  to  work  both  days  over  the  weekend 
and  three  days  during  the  week  days.  This  shift,  in  addition  to  satis- 
fying weekend  work  requirements  and  assisting  with  the  normal  week  day 
maintenance  activities,  could  serve  as  a manpower  pool  to  mitigate 
personnel  absentism  and  turnover  problems,  as  well  as  serving  as  a 
buffer  against  major  breakdowns  of  the  equipment. 

5.  To  promote  proficiency,  it  is  recommended  that  personnel  be  identified 
with,  and  dedicated  to  certain  building  blocks  or  subsystems.  The  ADS, 
MPF  and  DFS  in  particular  merit  a group  of  maintenance  men,  who  through 
repeated  exposure  to  maintenance  episodes  of  these  building  blocks, 
become  thoroughly  familiar  with  the  equipment  and  repair  procedures. 

6.  Depot  maintenance  support  should  be  utilized  to  perform  corrective 
maintenance  on  the  UTL  boilers  and  air  compressors,  the  UTL  and  ELE 
diesel  generators  and  switch  gear,  and  all  material  handling  equipment 
not  part  of  the  CAMDS  building  blocks.  In  addition,  depot  support 
should  be  employed  for  preventive  maintenance  of  the  material  handling 
equipment  not  part  of  the  CAMDS  building  blocks. 
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7.  As  part  of  equipment  acceptance  testing  and  validation  of  maintenance 
procedure,  it  is  recommended  that  efforts  be  made  to  identify  areas 
where  special  tools  or  equipment  can  be  utilized  to  facilitate  main- 
tainance.  Particular  emphasis  should  be  placed  on  repetitive  maintenance 
actions,  and  actions  where  equipment  access  is  limited.  Special  tools 
recommendations  as  determined  by  this  assessment  are  listed  in  Table  6-3. 

8.  To  minimize  sparing  of  identical  items  under  different  inventory 
control  numbers,  a cross  referencing  system,  noting  identical  items 
and  their  respective  inventory  control  numbers,  should  be  generated. 

9.  Maintenance  facilities,  as  gauged  by  floor  space  requirements  as  noted 
below  are  recommended  for  CAMDS.  All  facilities  should  either  be 

on  the  CAMDS  site  or  adjacent  to  it.  (See  Section  6.3  for  specifics). 

• 500  square  feet  for  office  space 

• 13,000  square  feet  for  spare  parts  and  provisions  storage  (binned 
and  palletized) 

• 500  square  feet  for  a mechanical  repair  shop 

• 300  square  feet  for  a electrical  repair  shop 

• 1000  square  feet  for  a decontamination  area 

• 1000  square  feet  for  storage  of  contaminated  items  and 
machines/fixtures  not  currently  in  use. 

10.  Recommended  spare  parts  are  listed  in  Table  6-5. 

It  is  to  be  noted  that  this  list  reflects  the  3 October  1975  baseline 
and  that  the  ADS,  DFS,  and  MPF  spare  parts  are  not  included.  This  spare 
list  should  be  updated  to  incorporate  design  changes  made  to  the 
3 October  1975  baseline  and  to  include  the  ADS,  DFS,  and  MPF  spares. 
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3.0  ASSESSMENT  SCOPE,  GROUNDRULES  AND  CONSTRAINTS 


3.1  SCOPE 


To  facilitate  technical  and  financial  management,  the  CAMDS  has  been 
subdivided  into  37  building  blocks.  Many  of  these  building  blocks  do  not 
require  maintenance  support  and  are  therefore  exempt  from  the  intent  and 
purview  of  this  assessment.  These  exempt  building  blocks  are: 


MOD  - B/B  28 
TDP  - B/B  34 
TNG  - B/B  36 
RAM  - B/B  37 
SMP  - B/B  38 
OES  - B/B  39 
SIT  - B/B  40 
SYS  - B/B  41 


Scale  Model 

Technical  Data  Package 
Training 

Repair  and  Maintenance 
System  Management  and  Planning 
Operating  Engineering  Support 
Initial  Test  and  Site  Development 
System  Integration 


Additionally,  by  mutual  agreement  between  the  Army  and  TRW,  three 
building  blocks,  viz:,  CML  (32)  - Chemical  Lab,  PER  (29)  - Perimeter  De- 
tectors, and  DET  (33)  - Detectors,  were  not  included  in  the  assessment.  It 
was  felt  that  the  maintenance  resources  of  these  highly  unique  and  special- 
ized systems  are  best  established  by  TEAD,  EA  and  CAMDS  personnel  who  possess 
the  required  special  knowledge  and  experience. 


Two  building  blocks,  C0N(10)  -Control  Module  and  PDF(20)-Projecti le 
Disassembly  Facility,  were  identified  by  the  3 October  1975  CAMDS  baseline  as 
a set  of  trailers  used  to  house  the  SCS(35)-Site  Control  Systems,  and  a 
building  sheltering  the  PPD(18)-Projectile  Pull  and  Drain  Machine,  the  CDS (19) 
Central  Decon  System,  and  the  BIF(21)-Bulk  Item  Facility.  Additionally, 
details  available  on  the  PSC(12)-Personnel  Support  Complex,  were  not  definitive 
enough  to  ascertain  maintenance  requirements.  However,  since  these  building 
blocks  (CON,  PDF  and  PSC)  fundamentally  do  not  require  maintenance  support  as 
would  be  provided  by  the  CAMDS  maintenance  staff  (only  janitorial  and  building 
upkeeping  support  is  envisioned)  these  building  blocks  were  also  not  included 
within  the  scope  of  this  assessment. 
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The  assessment  therefore  covered  the  remaining  23  building  blocks  which 
were  analyzed  to  isolate  and  identify  maintenance  support  requirements.  The 
primary  goal  of  this  assessment  was  the  determination  of  the  maintenance 
resources  necessary  to  support  the  CAMDS  operations  in  the  form  of  main- 
tenance cadre,  equipment,  shop  facilities,  materials,  supplies  and  spare 
parts. 

3.2  GROUNDRULES  AND  CONSTRAINTS 

The  following  groundrules  and  constraints  governed  the  conduct  of  this 
evaluation: 


• The  fundamental  design  baseline  of  the  CAMDS  system  evaluated  is 
that  determined  by  the  set  of  drawings  and  related  data  available 
at  TRW  on  3 October  1975,  hereinafter  referred  to  as  the  "3  October 
1975"  baseline.  This  baseline  is  identified  in  reference  1. 

• Where  the  3 October  1975  baseline  is  not  adequate  for  a compre- 
hensive maintenance  resource  assessment,  best  estimates  are  to  be 
made  based  on  data  available. 

• Depot  maintenance  support  is  to  be  utilized  where  possible  and 
advantageous  to  CAMDS.  For  further  discussion,  see  Section  6.0 

• Whereas  maintenance  equipment  are  to  be  identified,  special  emphasis 
is  placed  on  isolating  and  defining  special  or  unique  tools,  equip- 
ments and  facilities.  It  is  assumed  that  the  standard  complement  of 
common  tools,  such  as  would  be  available  in  any  well  equipped 
maintenance  shop,  would  be  available. 


• Tools  necessary  to  perform  normal  preventive  and  corrective 

maintenance  are  cached  in  each  toxic  area  to  preclude  the  need  for 
decon  and  special  handling  of  contaminated  tools.  All  tools  cached 
are  to  be  uniquely  identified  to  their  respective  toxic  area  to 
facilitate  accountability.  Tools  and  equipment  as  required  to  sup- 
port major  maintenance  actions  will  be  provided  from  a central 
source  which  will  require  strict  accountability. 


• Equipment  operators  are  allowed  to  perform  minor  maintenance.  Opera- 
tors at  their  operating  stations  will  be  utilized  to  facilitiate 
tault  isolation. 


--  — « 

* .....  . , . 


3-2 


t Union  work  rules  are  not  anticipated  to  be  a problem;  strict  job 
description  adherence  will  not  be  enforced  such  that  performance 
of  maintenance  normally  beyond  one's  purview  can  routinely  be  ac- 
complished to  expedite  maintenance. 

• Major  fault  isolation  is  to  be  performed  by  maintenance  personnel 
with  coordinated  assistance  from  equipment  operators. 

• A buddy  system  is  enforced  throughout  the  CAMDS  site;  no  one  is 
allowed  on  site  without  a partner. 

• Two  suited  (Level  A)  men  must  work  in  toxic  areas  at  all  times  and 
another  man  partially  suited  (half  masted)  must  be  on  standby. 

• Per  entry,  only  two  hours  in  Level  A suit  is  permitted.  Suit  re-entry 
is  permitted  following  an  equal  (two  hour)  time  out  of  suits. 

• Items  requiring  specialized  support  (e.g.  CTV  Camera)  can  be  optional- 
ly accomplished  with  outside  (contract  support)  personnel. 

• The  CAMDS  design  is  adequate.  Maintenance  resources  to  support  repair 
and  equipment  modifications,  as  well  as  resources  required  to  support 
system  proofing  and  debugging  will  not  be  considered. 

• Reliability  and  availability  analysis  indicate  that  the  CAMDS  equip- 
ment availability  will  be  poor.  As  such,  a full  complement  of  main- 
tenance cadre  should  be  on  site  during  all  operational  shifts. 

• Only  random  single  failures  are  to  be  considered.  Multiple  failures 
are  not  considered  in  this  effort. 

• Only  one  munition  type  is  to  be  processed  at  any  time;  multiple  muni- 
tion line  operation  will  not  be  effected. 


« 


4.0  BUILDING  BLOCK  ASSESSMENTS 


Actions  performed  on  the  CAMDS  equipment  are  considered  to  fall  into  two 
principle  and  distinct  operations;  preventive  maintenance  actions  (PMA)  and 
corrective  maintenance  actions  (CMA).  For  purposes  of  the  following  discus- 

. 

sions,  PMA  is  defined  as  actions  performed  to  retain  the  operation  capabilities 
of  the  CAMDS  equipment  through  routine  scheduled  checks  and  services  (cleaning 
and  lubrication),  while  CMA  encompasses  all  actions  performed  to  return  the 
CAMDS  equipment  to  operational  status  following  unscheduled  production  line 
stoppages  due  to  equipment  failures  or  malfunctions. 

Because  of  the  absence  of  data  in  the  form  of  detailed  maintenance  pro- 
cedures, the  principle  basis  for  this  assessment  was  the  set  of  equipment  de- 
sign drawings  provided  to  TRW.  These  drawings,  to  the  extent  available  at 
TRW  on  3 October  1975  served  as  the  baseline  CAMDS  evaluated,  and  is  herein 
referred  to  as  the  3 October  1975  CAMDS  Baseline.  These  drawings,  supplemented 
by  reports  as  listed  in  Section  7,  were  used  to  the  extent  possible  to  isolate 
maintenance  requirements.  Component  manufacturer's  data,  as  available,  or  as 
^ could  be  obtained,  were  also  used  to  assess  maintenance  requirements. 

To  serve  as  the  basis  for  the  overall  CAMDS  maintenance  resource  assess- 
ment, the  requirements  of  the  building  blocks  were  identified  as  follows.  De- 
tailed studies  of  the  building  blocks  design  drawings  were  made  to  identify 
the  general  mechanization  schemes  adopted  to  meet  the  objectives  and  require- 
ments of  the  munitions  processing  equipment  and  support  subsystems.  Subsequent 
evaluation  of  the  drawings  was  made  to  isolate  the  major  functional  elements 
and  their  criticality  in  the  total  mechanization  approach.  The  types  of 
components  employed  was  then  determined  to  establish  PMA  maintenance  points 
and  actions.  Maintenance  as  recommended  by  equipment  manufacturers  served 
as  guidelines;  where  such  data  was  not  available,  engineering  iudgement  was 
employed. 

i i 

To  scope  CMA  requirements,  the  drawings  were  studied  to  evaluate  main- 
tenance access,  actions  necessary  to  effect  component  removal  and  replacement, 
or  repair,  and  whether  safety  or  hazard  related  considerations  exist. 

! o 
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Wearable  items,  such  as  cutting  tools,  punches,  nonmetallic  parts  (e.g.  seals, 
boots,  etc.)  and  consumables  were  noted  as  well  as  items  prone  to  abuse  or 
breakage.  Specialized  tools,  equipment,  skills  and  facilities  as  could  be 
identified  were  also  noted. 

To  gauge  the  building  block  CMA  requirements,  "typical"  CMAs  were  generally 
established  for  each  building  block  as  follows.  The  CAMDS  Maintainability  and 
Reliability  Assessment,  Reference  1.,  was  reviewed  to  isolate  high  incidence 
failures  and  the  types  of  components  involved.  Also  noted  were  the  estimated 
mean  time  to  repair  (MTTR)  and  the  mean  time  between  failures  (MTBF).  These 
items  were  used  to  structure  a representative  CMA  for  the  building  block  which 
was  then  used  to  determine  the  "typical"  maintenance  skill  type  and  number. 

Summary  results  of  the  building  block  analyses  are  presented  in  the 
following. 


4.1  UNPACK  AREA  (UPA),  BB#01 

4.1.1  Purpose 


The  Unpack  Area  houses  the  material  and  personnel  required  to  receive  all 
munitions  (except  bulk  rtems)  and  unpackage  and  prepare  them  for  conveyor  loading 
to  the  ECC  or  PPD.  The  UPA  also  houses  the  airlock  for  entry  into  the  ECC. 

4.1.2  Description 

The  UPA  consists  of  an  unpack  area  and  an  airlock  area. 


The  Unpack  Area  comprises  a floor  mounted  jib  crane,  material  handling 
equipment,  scrap  hoppers,  work  table  and  an  emergency  decon  shower.  A motorized 
overhead  door  admits  a forklift  loaded  with  a full  pallet  of  ammunition.  A filter 
system  provides  six  air  changes  per  hour. 

The  airlock  area  includes  a shower,  foot  bath,  decon  area,  fresh  water  and 
a tool  storage  area.  Openings  in  the  airlock  provide  for  placement  of  the 
unpackaged  munition  upon  conveyors  going  to  ECC  or  PDF.  A separate  filter 
system  provides  25  air  changes  per  hour  and  keeps  a negative  pressure  within  the 
air  lock, . 

) 

4.1.3  Special  and  Safety  Requirements 

Normal  maintenance  actions  will  take  place  with  personnel  wearing  level  E 
protective  clothing. 


4.1.4  Typical  Preventive  Maintenance  Actions  (PMA) 


-1 


Typidal  PMA's  will  include  lubrication  of  hoists,  conveyor,  overhead  door 
bearings  and  tilt  machine  bearings. 


PMA  for  the  forklift  is  assumed  handled  by  Depot  Maintenance  as  stated 
in  section  6.2.3. 

One  man  can  handle  the  necessary  PMA  which  is  estimated  at  0.2  man  hours 
per  week. 

4.1.5  Typical  Corrective  Maintenance  Actions  (CMA) 

Typical  CMA's  will  Include  removal  and  replacement  of  electro-mechanical 
components,  such  as  cylinders  and  bearings  within  the  tilt  machine  and  electric 
motor  (access  door). 
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CMA  for  the  forklift  and  jib  crane  hoist  will  be  handled  by  the 
Maintenance  Depot  as  stated  in  Section  6.2.3. 

CMA  can  be  handled  by  one  electro-mechanical  maintenance  man. 

4.1.6  Materials 

A special  chemical  (TBD)  is  required  for  the  airlock  area's  foot  bath. 

4.1.7  Special  Tools 

1)  A beryllium  wrench  or  pliers  is  required  for  removal  of  the  striker  nut 
for  the  4.2"  mortars. 

2)  An  approved  tool  is  required  for  removing  the  mine  arming  plug  and  spring. 

4.1.8  Faci 1 ities 

No  UPA  unique  maintenance  facility  requirement  was  identified. 
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4.2  EXPLOSIVE  CONTAINMENT  CUBICAL  (ECC),  BB#02 

4.2.1  Purpose 

The  Explosive  Containment  Cubicle  houses  the  machinery  (RDM,  PDM,  MOR  and  MJN) 
which  handles  the  explosive  demil  processing.  It  is  designed  to  retain  explosive 
munition  fragments  and  nerve  agent  in  the  event  of  an  accidental  explosion 
occasioned  by  mechanical  dissassembly/distruction  of  a munition  containing  agent. 
The  chemical  agents  will  be  drained  from  rockets  and  mines  within  the  ECC. 

4.2.2  Description 

The  ECC  is  cylindrical  irf  shape  with  end  panels  containing  hinged  doors  for 
passage  of  personnel,  conveyors,  munitions  and  ventilation  air.  The  sealed 
doors  are  remotely  controlled  using  hydraulic  actuators  and  locking  pins. 

Types  and  quantities  of  components  determining  the  nature  of  maintenance 


required  by  the  ECC  are  listed  below: 

Item  Qty 

Cylinders,  hydraulic  18 

Switch,  position  12 

Hinge,  door  9 

Bearings  (door  closures)  4 

Seals,  static  (door  closures)  6 

Absorber,  shock,  hydraulic  (door)  1 

Valve,  check  8 

Valve,  sequence  control,  solenoid  8 
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4.2.3  Special  and  Safety  Requirements 

Level  A protective  clothing  must  be  worn  by  maintenance  personnel. 
All  munition  demil  machines  should  be  disabled  prior  to  personnel  entry 
into  the  ECC. 

4.2.4  Typical  Preventive  Maintenance  Action  (PMA) 

Typical  PMA's  will  include  scheduled  lubrication  of  door  hinges, 
linkage  and  bearings;  checking  for  and  elimination  of  hydraulic  leaks; 
adjusting  limit  switches;  servicing  control  valves  (if  required). 

PMA's  can  be  handled  by  one  man  requiring  approximately  0.4  man- 
hours per  week. 

4.2.5  Typical  Corrective  Maintenance  Action  (CMA) 

Typical  CMA's  involve  removal  and  replacement  of  components  such  as 
hydraulic  cylinders,  check  valves,  control  valves  and  position  switches. 

CMA's  can  be  handled  by  one  electro-mechanical  maintenance  man. 

4.2.6  Materials  and  Special  Tools 

No  special  materials  or  tools  were  identified. 

4.2.7  Facilities 

No  special  ECC  unique  facility  requirements  were  identified. 
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4.3  DEACTIVATION  FURNACE  SYSTEM  (DFS) , BB  #04 

4.3.1  Purpose 

The  DFS  thermally  deactivates  propellants  and  explosive  munition  parts 
or  components  which  result  from  the  CAMDS  demil  operations.  In  addition,  it 
accomplishes  thermal  detoxification  of  drained  GB  or  VX  M55  rocket  metal 
parts  and  drained  VX  M23  mines. 

4.3.2  Description 

The  primary  elements  of  the  system  include.’ 

• An  oil  fired  rotary  retort  with  a double  tipping  valve  at  the  charging 
end  for  the  containment  of  blast  effects  which  may  occur  within  the  re- 
tort. This  is  the  heart  of  the  system  where  deactivation/detoxification 
of  feed  material  occurs. 

• A electrically  heated  ( - 1000°F) discharge  conveyor  where  any  residual 
agent  on  the  retort  discharge  is  detoxified. 

• A cyclone  separator  for  the  collection  of  dry  particulate  matter  in  the 
retort  gas  effluents. 

• A slagging  afterburner  for  the  complete  destruction  of  agent  traces  in 
the  retort  exhaust  gas. 

t A quench  tower,  a venturi  scrubber,  a packed  bed  scrubber,  a caustic  tank. 
,and  brine  tanks  for  scrubbing  of  the  retort  exhaust  gas. 

The  mechanization  of  the  DFS  encompasses  a wide  spectrum  of  component  types 
ranging  from  boiler  plate  items  such  as  the  retort  and  scrubber  tower  to  sensitive 
process  monitors  and  alarms.  Per  the  Task  2 CAMDS  Reliability  and  Maintainability 
Study,  the  following  component  types,  utilized  extensively  in  the  DFS,  are  identi- 
fied as  being  the  significant  maintenance  requirement  determinants. 

• Process  sensors,  monitors,  controllers  and  alarms 

« Process  pumps  and  control  valves 

• Retort  drive  system  and  oil  forming  system 

• Discharge  conveyor  drive  and  heating  system 
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^ 4.3.3  Safety  and  Special  Considerations 

Unless  precluded  by  a system  malfunction,  all  (preventive  and  corrective) 
maintenance  must  be  performed  following  an  orderly  system  shutdown  per  the 
Standing  Operating  Procedures.  Level  A protection  is  required  for  all  DFS 
maintenance  outside  of  the  non  toxic  control  area.  Penetration  into  the  retorts 
cyclone  collector,  quench  tower  and  other  hot  components  is  permitted  only  after 
cooldown  and/or  authorization  by  safety  personnel. 

4.3.4  Typical  Preventive  Maintenance 

Typical  preventive  maintenance  for  the  DFS  consists  of  lubrication,  servicing 
and  calibration  of  process  monitors  and  controllers,  and  flushing  of  the  scrubber 
tower.  The  frequency  of  these  preventive  maintenance  actions  will  probably  be 
extremely  varied,  ranging  from  possibly  weekly  flushing  of  the  scrubber  tower 
to  annual  calibration  of  select  process  monitors.  Unfortunately,  the  absence 
of  prior  operating  experience,  or  operating  experience  of  similar  systems  pre- 
clude estimates  of  the  required  frequencies.  As  such,  it  is  assumed  for  purposes 
of  this  assessment  that  weekly  flushing  of  the  scrubber  tower  is  required  as  well 
as  general  servicing  of  the  rest  of  the  scrubber  loop.  It  is  further  assumed 
^ that  this  preventive  maintenance  activity  is  the  most  significant  item  influencing 

the  maintenance  resources  required  and  entails  a crew  of  two  men  for  four  manhours 
per  week. 

4.3.5  Typical  Corrective  Maintenance 

Typical  corrective  maintenance  for  the  DFS  appears  to  be  the  servicing  or 

- 

removal  and  replacement  of  items  identified  in  paragraph  4.3.2  which  can  be 
readily  performed,  for  the  most  part,  by  a two  man  crew.  If  necessary,  assistance 
is  assumed  available  from  the  operating  crew  which  numbers  8 men  (per  recommenda- 
tion of  the  system  design  contractor),  one  of  which  normally  services  the  furnace 
and  works  in  a protective  suit.  Because  of  the  multiplicity  of  process 
monitors,  alarms  and  controllers,  the  maintenance  crew  should  have  instrument 
servicing  training. 

4.3.6  Materials 

To  support  corrective  maintenance  of  the  retort,  spares  for  the  "dry" 
bearings  (carbon  type)  used  by  the  retort  drive  and  idler  rollers  are  required. 

No  other  special  DFS  unique  materials  requirement  were  identified. 
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4.3.7  Special  Tools 

No  special  tools  requirement  was  identified. 

4.3.8  Facilities 


No  DFS  unique  maintenance  facility  requirement  was  identified. 
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4.4  METAL  PARTS  FURNACE  (MPF) , BB  #05 

4.4.1  Purpose 

The  Metal  Parts  Furnace  thermally  destroys  residual  GB  and  VX  on  explosive- 
less metal  munitions  parts  and  thermally  destorys  mustard  within  ton  containers 
and  munitions  without  explosives. 

4.4.2  Description 

The  MPF  includes  a direct  fired  3-chamber  roller  hearth  furnace,  a primary 
fume  burner,  an  auxiliary  fume  burner,  a quench  tower,  scrubbers,  burster  well 
basket  conveyor,  a multi-position  loader,  bulk  item  loading  station,  scrap  hand- 
ling and  cooling  station. 

The  MPF  incorporates  in  excess  of  1600  electro-mechanical  assemblies.  The 
significant  types  and  approximate  quantities  contributing  to  preventive  or 
corrective  maintenance  actions  are  listed  in  Table  4-1. 

4.4.3  Special  and  Safety  Requirements 

Unless  precluded  by  a system  malfunction,  all  (preventive  and  corrective) 
maintenance  must  be  performed  following  an  orderly  system  shutdown  and  cool  down 
per  Standing  Operating  Procedure.  Level  A protection  is  required  for  all  MPF 
maintenance  outside  of  the  non  toxic  control  area.  Penetration  into  the  furnaces, 
fume  burners,  quench  towers  and  other  hot  components  are  permitted  only  after 
cooldown  and/or  authorization  by  safety  personnel. 

4.4.4  Typical  Preventive  Maintenance  Actions  (PMA) 

The  typical  PMA  will  occur  on  weekends  or  shifts  in  which  the  MPF  is  shut 
down.  This  will  maximize  safety  and  access  to  the  equipment  to  be  serviced. 
Typical  PMA's  over  the  course  of  one  year  is  envisioned  as  follows: 

Weekly 

• Inspect  (and  replace  as  required)  dynamic  soft  goods  for  signs  of 
excessive  wear  or  impending  failure,  i.e.,  rubber  drive  belts, 
hydraulic  hose  and  air  lock  seals. 

• Inspect  hydraulic  system  connections  for  leakage. 

* 
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MAJOR  MPF  COMPONENTS 


ITEM  QUANTITY 


Control  valves  22 
Controller,  recorder  11 
Tanks,  liquid  5 
Accumulator  1 
Controller,  recorder  5 
Regulators  2 
Pumps  (centrifugal,  rotary,  turbine)  30 
Clutches  5 
Motors  (J*  to  150  HP)  95 
Gear  box  reducers  10 
Power  unit  1 
Scrubber  assembly,  venturi  1 
Positioner  2 
Blower/ fans  22 
Controller,  temperature  26 
Filters  25 
Heaters  50 
Brake,  electric  1 
Ai r conditioners  2 
Cylinders,  hydraulic  4 
Chains,  roller  43 
Elevator  1 
Punch  assemblies  2 
Thermocouples  11 
Flowmeters  5 
Burner  assembl ies  16 
Limit  switches  58 
Bearings,  roller  (loaders,  conveyors)  130 


★ 

Quantities  are  approximate,  based  upon  drawings  available  to  TRW  as  of 
October  3,  1975. 
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Meekly  (Cont’d. ) 

• Inspect  punch  assembly  bellows  for  cracks. 

• Inspect  drain  traps  for  proper  drainage. 


Monthly 

• Lube/oil  bearings  (conveyor  rollers,  motors). 

• Grease  punch  chamber  elevator  guides  and  slide  blocks. 

• Oil  drive  chains. 

• Inspect  burner  assembly  flame  guard  sensor  for  smudging. 

Quarterly 

• Drain  scrubber  sump;  remove  sludge. 

• Inspect  scrubber  nozzles  and  volatil ization/burnout  chamber  for  the 
nozzles  for  proper  flow  pattern. 

« Check  or  calibrate  transducers  and  gauges. 

Semi-Annually 

o . Lube  overhead  crane  wheel  bearings. 

• 'Tighten  and/or  replace  stuffing  box  seals  on  the  punch  assembly. 
Annual ly 

u Inspect  and  clean  burner  oil  strainers, 
o Inspect  and  clean  steam  boiler  tubes. 

o Clean  and  paint  scrubber  housing  chimney  stack,  blower  housings,  etc. 
Note;  painting  tasks  can  be  stretched  out  over  several  weekends  or 
during  MPF  non-production  down  time. 

« Drain,  clean  and  inspect  caustic  tank  - repair  as  required. 

Two  men,  working  an  estimated  4 manhours  total  per  week  are  required 
for  PMA. 
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4.4.5  Typical  Corrective  Maintenance  Actions  (CMA) 

A typical  CMA  can  occur  during  a demil  run,  requiring  MPF  shutdown,  or 
can  be  deferred  to  weekend  non-production  periods.  Typical  CMA's  are  envisioned 
as  follows: 

Singly  remove  and  replace  the  following  typical  equipments: 

• Cylinders  (hydraulic) 

• Pumps  (hydraulic,  water,  liquor)  (R&R  complete  pump  assembly,  i.e., 
motor,  pump  & drive) 

• Valves 

• Chains/belts 

• Limit  switches 

• Heaters/burners 

• Transducers  (temperature,  pressure,  level  sensors) 

Prior  to  removal,  the  repair  area  will  require  flushing  (agent/spent  decon 
systems)  or  cool  down  (thermally  hot  zones)  or  isolation  (fluid  plumbing).  Fol- 
lowing equipment  replacement,  the  item  must  be  functionally  checked  out. 

The  typical  CMA  (removal  and  replacement  only)  can  be  accomplished  by  two 
(2)  men. 

4.4.6  Material  s 

No  specific  MPF  unique  materials  were  identified. 

4.4.7  Special  Tools 

No  special  tools  were  identified. 

4 '.4. 8 Facilities 

No  MPF  unique  facility  requirements  were  identified. 
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4.5  ROCKET  DEMIL  MACHINE  (RDM),  BB  #06 

4.5.1  Purpose 


) The  Rocket  Demil  Machine,  installed  within  the  Explosive  Containment  Cubicle 

(ECC),  is  used  to  drain  the  agent  from  the  rocket  warhead  and  to  cut  the  rocket 
in  small  pieces  for  thermal  detoxification  in  the  Deactivation  Furnace  System 
(DFS) . 
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4.5.2  Description 

The  RDM  consists  of  a punch/drain  station  and  a saw  station.  Input 
and  discharge  conveyors  (part  of  the  MHE,  BB  #22)  support  the  RDM  during 
its  demil  operation. 

The  RDM  incorporates  in  excess  of  200  assemblies;  the  major  types  and 
quantities  contributing  to  maintenance  actions  are  listed  below: 


Item  Quantity 

Cylinder,  hydraulic  34 
Hose,  hydraulic  & agent  drain  (flexible)  33 
Regulator,  pressure  1 
Controller,  flow  (with  check  valve)  6 
Valves,  solenoid  6 
Valves,  hydraulic  check  3 
Switches,  limit  26 
Switch,  pressure  3 
Switch,  float  4 
Bushings  4 
Rollers  (with  bearings)  6 
Motor  7 
Saw  blades  6 
Pumps,  diaphragm  1 


4.5.3  Special  and  Safety  Requirements 

Level  A protective  clothing  must  be  worn  by  maintenance  personnel.  All 
munitions  must  be  removed  from  the  RDM  and  ECC  prior  to  maintenance  actions.  Local 
control  of  the  RDM  is  vital  from  a safety  standpoint  during  maintenance  to  preclude 
inadvertant  operation  of  saws,  punches,  jaws,  etc. 
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Following  RDM  removal  from  the  ECC  after  having  been  exposed  to  nerve  agent 
during  rocket  demil,  it  is  necessary  that  the  RDM  be  isolated  during  its  standby 
storage.  Isolation  must  be  secure  from  personnel  contact  when  not  in  proper 
protective  clothing.  Before  placing  in  storage,  the  RDM  must  be  detoxified  (as 
much  as  practical)  and  preserved  from  atmospheric  elements.  See  section  6.3  for 
additional  details. 

4.5.4  Typical  Preventive  Maintenance  Actions  (PMA) 

Typical  PMA's  will  consist  of  lubrication  of  bearings,  bushings,  rollers 
and  pumps;  changing  saw  blades  and  punches;  adjusting  position  switches;  tightening 
fasteners;  inspecting  hydraulic  hoses  for  signs  of  leaks  or  impending  failure; 
housekeeping. 

PMA's  can  be  handled  by  one  man  of  moderate  maintenance  skills,  using  2.0 
manhours  per  week. 

4.5.5  Typical  Corrective  Maintenance  Actions  (CMA) 

Typical  CMA's  are  envisioned  primarily  as  removal  and  replacement  of 
component  assemblies,  such  as: 

• cylinders 

• hoses,  flexible 

• valves  (solenoid,  check) 

• switches  (limit,  pressure) 

• motors 

• saw  blades  (unscheduled  broken  or  dulled  blades) 

• pump 

Typical  CMA  can  be  handled  by  one  man,  an  electro-mechanical  type. 


4.5.6  Material  and  Tools 

No  special  materials  or  tools  were  identifed.  A standard  set  of  mechanics 
tools  will  handle  both  PMA's  and  CMA's. 

4.5.7  Facilities 

Special  storage  (see  para.  4.5.3  above)  f0r  the  RDM  must  be  provided  between 
usage. 
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4.6  DUNNAGE  INCINERATOR,  (DUN),  BB#07 

) 

4.6.1  Purpose 

The  Dunnage  Incinerator  (DUN)  is  housed  within  a metal  shelter  and  is 
) utilized  to  burn  only  non-contaminated  dunnage  (such  as  pallets  and  wooden  boxes) 

removed  from  munitions. 

I 

4.6.2  Description 

The  DUN  is  a multiple  chamber  oil  fired  incinerator  with  an  induced  draft 
fan  and  a wet  scrubber  module. 

Principle  components  requiring  maintenance  actions  are: 

• 3 - oil  burners 

• 1 - induced  draft  fan  and  motor 

I ' 

• 3-  belt  drive  for  draft  fan 

r _ 

• 1 - scrubber  separator  tank 

• 1 - recirculation  tank 

• 1-  recirculating  centrifugal  pump/motor 

• numerous  valves,  solenoids,  gages 

j • bearings  (fan  and  recirculation  pump) 

4.6.3  Special  and  Safety  Requirements 

Level  E clothing  may  be  worn  by  maintenance  personnel. 

4.6.4  Typical  Preventive  Maintenance  Actions  (PMA) 

| Typical  PMA's  will  consist  of  lubricating  bearings,  motors  and  seals; 

inspection  of  and  cleaning  of  scrubber,  separator  and  recirculation  tanks.  One 
man  expending  an  estimated  0.5  manhours  per  week  can  handle  PMA's. 

4.6.5  Typical  Corrective  Maintenance  Actions  (CMA) 

Typical  CMA's  will  consist  of  removal  and  replacement  of  fan  belts,  recir- 
culating pump  seals,  fan  drive  bearings,  burner  components  (motor,  transformer, 
electrodes),  valves,  filters  and  switches. 

CMA's  can  be  handled,  generally  by  one  electro-mechanical  maintenance  man. 

^ I 

4.6.6  Materials  and  Tools 

No  special  materials  or  tools  were  identified. 

J 4.6.7  Facilities 

No  DUN  unique  maintenance  facilities  are  required. 


I 
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4.7  UTILITIES  HOUSING  (UTL),  BB  #08 

4.7.1  Purpose 


t 


i 

i 
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The  purpose  of  the  Utilities  Housing  is  to  provide  an  enclosed  area  for  the 
boiler  plant,  compressed  air  supply  system,  hydraulic  system  and  the  480  volt 
emergency  electrical  generator  system.  It  should  be  noted  that  this  latter  system 
Is  considered  part  of  the  ELE  and  is  so  covered.  The  hydraulic  system  is  limited 
to  supplying  requirements  of  the  PPD  during  demil  operations. 

4.7.2  Description 

The  boiler  system  consists  of  two  redundant  oil  fired  boilers  and  indepen- 
dent boiler  controls  for  supplying  steam  to  the  CAMDS  systems.  The  compressed 
air  supply  system  consists  of  two  redundant  air  compressors  capable  of  deliver- 
ing air  requirements  of  the  CAMDS  equipment.  The  hydraulic  system  consists 
of  a single  hydraulic  pump  and  associated  accumulator,  filters,  pressure  re- 
duction and  control  valves. 

Because  of  the  redundancy  in  the  steam  and  air  systems,  maintenance  may 
be  performed  at  any  time  on  the  standby  unit. 

4.7.3  Special  and  Safety  Requirements 

This  area  is  considered  non  toxic;  no  UTL  unique  agent  related  safety 
requirements  exist. 

4.7.4  Typical  Preventive  Maintenance  Actions  (PMA) 

Typical  PMA's  encompass  inspections  and  services  as  follows: 

Hydraulic  Unit 

• Replenish  hydraulic  fluid  supply  as  required 

• Clean  hydraulic  filters  (pump  intake,  reservoir  return) 

• Change  oil  at  1000  hour  intervals 

• Inspect  for  hydraulic  fluid  leaks;  repair  as  required 

Boiler  System 

• Service  water  softners  (recharge) 

• Service  chemical  feed  units 

• Lube  water  pumps 

• Service  burners  (flame  guard  control  cleaning) 

• Clean  fuel  oil  filters 
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Diesel  Engine 

• Add  or  change  crank  case  oil 

• Replace  filters  (air, oil) 

• Inspect  radiator  fan  belt,  replace  as  required 

• Lube  engine  (water  pump,  control  linkage,  etc.) 

• Add  or  replace  radiator  anti-freeze  fluid. 

Compressors 

• Add  or  change  crank  case  oil 

• Inspect  drive  belts  (replace  and/or  adjust  tightness  as  required) 

• Replace  air  filters 

One  man  can  handle  these  PMA's  working  one  hour  per  week. 

4.7.5  Typical  Corrective  Maintenance  Actions  (CMA) 

CMA  is  assumed  under  the  cognizance  of  the  Tooele  Maintenance  Depot  as 

discussed  in  Section  6.2.3. 

y 

4.7.6  Materials  and  Tools 

No  special  materials  or  tools  were  identified. 

4*7.7  Faci 1 ities 

* 

No  UTL  unique  maintenance  facility  requirements  were  identified. 


I 
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4.8  ECC  HYDRAULIC  MODULE  (EHM) , BB  #09 
> 4.8.1  Purpose 

The  EHM  supplies  the  hydraulic  requirements  for  the  ECC,  the  ECC  input  and 
output  conveyors,  and  all  epuipment  within  the  ECC  (RDM,  RDM,  MIN,  MOR). 

4.8.2  Description 

The  EHM  consists  of  a 20  GPM  electric  motor-driven  hydraulic  pump  mounted 
on  a reservoir.  It  includes  an  accumulator  (nitrogen  charged),  check  valves  and 
sensors  (temperature,  pressure  and  level)  for  remote  computer  monitoring  of  the 
system. 

The  EHM  comprises  some  50  component  assemblies;  those  contributing  signi- 


ficantly to  maintenance  actions  listed  below: 

Item  Quantity 

Pumps,  hydraulic  piston  type  1 

Accumulator,  hydraulic,  nitrogen  charged  1 

Filters  2 

Switch,  float  2 

Motor  1 

/ 

Temperature  Sensor  1 

Valve,  check  1 

Valves,  control  40 


4.8.3  Special  and  Safety  Requirements 

Level  B clothing  will  be  worn  by  personnel  performing  maintenance 
actions.  Oil,  drained  from  the  EHM  system,  will  be  burned  in  the  Metal  Parts 
Furnace. 

4.8.4  Typical  Preventive  Maintenance  Actions  (PMA) 

Typical  PMA's  will  include  servicing  filters  and  inspecting  plumbing  for 
leaks  and  making  scheduled  repair  as  required.  Hydraulic  oil  should  be  changed 
at  approximate  1000  hours  of  operation. 

PMA's  can  be  handled  by  one  man  and  require  approximately  0.5  manhours 
per  week. 
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4.8.5  Typical  Corrective  Maintenance  Actions  (CMA) 

Typical  CMA's  will  consist  of  removal  and  replacement  of  control  valves, 
pump  and  motor. 

Most  CMA's  envisioned  can  be  accomplished  by  one  electro-mechanical 
maintenance  man. 

4.8.6  Materials  and  Tools 

No  special  materials,  aside  from  hydraulic  oil  (type  TBD)  or  tools  were 
identified.  A standard  set  of  mechanics  tools  will  handle  both  PMA's  and 
CMA's. 

4.8.7  Facilities 

No  EHM  unique  maintenance  facilities  requirement  were  identified. 


4.9  AGENT  DISTRUCTION  SYSTEM  (ADS),  BB  #13 

4.9.1  Purpose 

The  Agent  Distruction  System  detoxifies  and  neutralizes  liquid  agents  GB  and 
VX.  The  ADS  also  supplies  neutralization  solution  (18%  sodium  hydroxide)  to 
the  MPF,  DFS  and  CDS.  The  ADS  also  processes  spent  decon  from  all  CAMDS  sources. 
All  brines  and  the  resulting  salts  are  packaged  in  55-gal  steel  drums. 

4.9.2  Description 

Agent  processing  is  conducted  in  toxic,  negative  pressure  enclosures.  The 
remainder  of  the  ADS  housing  contains  the  brine  bulk  drying  and  utility  units.  A 
railroad  unloading  station  and  air  compressor  permits  unloading  of  chlorine  and 
hydrochloric  acid. 

The  ADS  incorporates  in  excess  of  700  electro-mechanical  assemblies.  The 
significant  types  and  approximate  quantities  contributing  to  preventive  or 
corrective  maintenance  actions  are  listed  below: 


Item  Quanti ty 


Vessels  4 
Scrubbers  1 
Agitators  13 
Pumps  34 
Heat  Exchangers  12 
Fans  5 
Water  treatment  system  1 
Tanks  27 
Air  Compressors  1 
Control  valves  80 
Motors  76 
Instrumentation 

Pressure  recorders  12 
Pressure  indicators  8 
Pressure  transducers  20 
Temperature  recorders  18 
Temperature  Indicators  21 
Temperature  transducers  39 
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Item  Quantity 


Instrumentation  (con't) 

Flow  recorders  10 
Flow  Indicators  10 
Flow  transducers  20 
Level  recorders  27 
Level  probes  27 
pH  recorders  8 
pH  probes  8 
Speed  recorders  15 
Speed  counters  15 
Load  cells  & recorders  5 
TV  cameras  3 


4.9.3  Special  And  Safety  Requirements 

Maintenance  personnel  will  wear  level  A protective  clothing  during  main- 
tenance in  the  toxic  cubicle.  They  will  wear  safety  shoes  and  cotton  gloves 
during  palletizing  of  drums.  Eye  protection  will  be  worn  when  handling  caustic 
or  acid.  Eye  washes  and  safety  showers  are  available  in  the  ADS  area. 

4.9.4  Typical  Preventive  Maintenance  Actions  (PMA) 

The  typical  PMA  will  occur  on  weekends  during  which  the  ADS  is  shut  down 
and  is  envisioned  as  follows: 


• Inspect  dynamic  soft  goods  for  signs  of  excessive  wear  or  impending 
failure  - Replace  soft  goods  as  required. 

• Inspect  agent/decon  storage  and  detox  reactor  tanks  and  associated 
plumbing  for  leaks  and  schedule  appropriate  repair. 

• Replace  HVAC  filters 

• Remove  clean,  replace  fluid  strainer  elements 

• Lube  pumps  and  motors 

• Replenish  hydraulic  fluid,  as  necessary 

• Inspect  compressed  air  and  fuel  oil  supply  plumbing  for  leaks  and 
schedule  appropriate  repair 

• Calibrate  process  monitors  (temperature,  flow,  level,  pH,  load  cells) 
on  a periodic  schedule  as  required 


4-22 


Two  men  working  approximately  3 hours  total  per  week  can  handle  preventive 
'/  maintenance  actions. 

4.9.5  Typical  Corrective  Maintenance  Actions  (CMA) 

A typical  CMA  can  occur  during  a Demil  run,  requiring  ADS  shutdown  or  by 
isolating  a subsystem  and  scheduling  a work  around  situation.  Or,  the  PMA  can 
be  carried  out  during  demil  shift  downtimes  or  weekends.  Typical  CMA's 
are  envisioned  as  removal  and  replacement  of  the  following  equipment(s) : 


• pump  assemblies  (includes  motor,  pump  and  drive) 

• control  valve  assemblies 

• agitator/mixer  assemblies 

• measurement  transmitters  (thermocouples,  pH,  pressure,  flow) 

• heaters/steam  exchangers 

• pipe  sections 

• pressure  regulators 

Tv/o  men  can  handle  all  CMA's. 

4.9.6  Materials  and  Tools 

Because  only  P&I  diagrams  were  available  for  review,  specific  materials 
and  tools  could  not  be  identified. 

4.9.7  Facilities 

No  ADS  unique  maintenance  facilities  requirement  were  identified. 
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4.10  EXPLOSIVE  TREATMENT  SYSTEM  (ETS),  BB#14 

4.10.1  Purpose 

The  ETS  processes  the  sludge  generated  by  the  RDM  and  PDM  through  particulate 
and  carbon  filters  to  remove  the  explosive  components  prior  to  sludge  disposition 
in  the  ADS.  The  ETS  also  prepares  and  supplies  sodium  carbonate  decon  solution 
for  GB  operations  and  stores  sodium  hypochlorite  decon  solution  prepared  in  the 
CDS  for  supply  on  demand  to  the  ECC  during  VX  and  mustard  operations. 

4.10.2  Description 

Major  components  of  the  ETS  include: 

• a decon  supply  tank 

• a vacuum  conveyor  for  transfer  of  carbonate  powder  to  the  supply  tank 

• a vacuum  conveyor  for  transfer  of  spent  (wet)  carbon 

• a sludge  surge  tank 

• a sludge  holding  tank 

• 2 parallel  particulate  filters 

• 3 activated  carbon  adsorption  columns 

• a control  panel  and  monitoring  equipment 

• 3 tank  agitators 

• 6 pneumatically  operated  plug  valves 

• 2 manual  sleeve  valves 

• 32  manual  plug  valves 

• 3 centrifugal  pumps 

The  system  is  situated  in  a separate  ventilated  housing  which  is  nominally 
a non  toxic  area.  However,  inadvertent  contamination  is  possible  and  safety 
precautions  as  delineated  below  are  to  be  observed. 

4.10.3  Special  and  Safety  Considerations 

All  maintenance  actions  which  result  in  the  potential  release  and  exposure 
to  the  explosive  sludge  or  the  chemical  decon  is  to  be  performed  with  Level  B 
protection.  Routine  preventive  maintenance  and  maintenance  actions  which  do  not 
require  the  dismantling  of  the  system  may  be  performed  in  Level  D protection  pro- 
vided the  above  limitation  is  observed. 


4.10.4  Typical  Preventive  Maintenance  Action  (PMA) 

■ Preventive  maintenance  consists  of  periodic  equipment  inspections  and 

lubrication,  and  cleaning  (flushing)  of  decon  monitoring  (pH,  temperature,  level) 
probes.  All  preventi'"*.*  maintenance  actions  are  straight  forward  and  readily  ac- 
complished with  no  special  skill  requirements. 

For  this  analysis,  it  is  assumed  that  filter  bag  and  activated  carbon  change- 
outs  are  under  the  purview  of,  and  will  be  accomplished  by,  the  equipment  operators. 
One  man  working  for  one  hour  per  week  can  handle  all  PMA's. 

4.10.5  Typical  Corrective  Maintenance  Actions  (CMA) 

Typical  corrective  maintenance  of  the  ETS  encompasses  removal  and  replacement 
of  defective  components  or  assemblies.  Since  the  ETS  is  basically  a simple  system 
with  no  complex  elements,  fault  isolation,  correction  and  checkout  is  readily  ac- 
complished with  no  special  skill  requirements.  Maintenance  access  to  the  ETS  equip- 
ment is  generally  superior  than  nominal  standards.  A two  men  maintenance  team  is 
more  than  adequate  to  cover  the  identified  maintenance  actions  necessary  to  sup- 
port the  ETS  operation. 

4.10.6  Materials 

/ 

No  special  material  requirements  were  identified  beyond  the  normal  inventory 
of  spare  parts  and  lubricants  necessary  to  support  the  operation  of  the  ETS.  It 
is  to  be  noted  that  filter  bags,  charcoal  and  decon  chemical  provisioning 
necessary  to  support  the  operation  of  the  ETS  is  assumed,  for  this  analysis 
the  responsibi 1 i ty  of  the  CAMDS  Operations  Office  and  not  considered  as 
maintenance  resources. 

4.10.7  Special  Tools 
None  identified. 

4.10.8  Facilities 

No  ETS  unique  maintenance  facilities  requirements  were  identified. 


t 
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4.11  PROJECTILE  DEMIL  MACHINE  (PDM) , BB  #15 

4.11.1  Purpose 

The  PDM  removes  the  explosive  components  from  a projectile  and  cuts  these 
components  into  sizes  suitable  for  incineration  in  the  Deactivation  Furnace 
(DFS). 

4.11.2  Description 

The  PDM  is  installed  within  the  Explosive  Containment  Cubicle  (ECC). 

The  PDM  consists  of  a projectile  saw  station,  *supplementary  charge  removal 
station,  a burster  removal  station  and  a burster  saw  station.  Input  and 
discharge  conveyors  (part  of  the  MHE,  BB  #22)  support  the  PDM  during  its 
demil  operation. 

The  PDM  comprises  some  200  electro-mechanical  assemblies;  those  types 
and  quantities  contributing  to  maintenance  actions  are  listed  below: 


Item  Quantity 

Motors  4 

J Gear  boxes  (reduction  drives)  2 

Pumps  4 

Cylinder,  hydraulic  22 

Bearing,  sleeve  8 

Gage  4 

Valves,  control,  hydraulic  and  pneumatic  16 

Hose,  pressure  6 

Blades,  saw  2 

Conveyors,  roller  4 

Switches,  position  limit  14 

Regulator,  hydraulic  pressure  1 


*Not  used  at  TEAD 


-O 
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4.11.3  Special  and  Safety  Requirements 

Level  A clothing  must  be  worn  by  maintenance  personnel  when  working  on  the 
PDM  within  the  ECC.  Local  control  of  the  PDM  is  vital  from  a safety  standpoint 
during  maintenance  to  prevent  inadvertent  operation  of  saws,  cylinder  actuator 
jaws,  etc. 

Following  PDM  removal  from  the  ECC  after  having  been  exposed  to  nerve  agent 
during  projectile  demil,  it  will  be  necessary  that  it  be  isolated  during  standby 
storage.  Isolation  must  be  secure  from  possibility  of  personnel  contact  when  not 
in  proper  protective  clothing.  Before  placing  in  storage,  the  PDM  must  be  de- 
toxified (as  much  as  practical)  and  preserved  from  atmospheric  elements.  See 
section  6.3.2  for  additional  details. 

4.11.4  Typical  Preventive  Maintenance  Actions  (PMA) 

Typical  PMA's  will  consist  of  lubrication  of  bearings,  gear  boxes,  pumps, 
conveyors,  motors  (if  required),  changing  saw  blades,  calibrating  gages;  adjusting 
position  switches,  tightening  fasteners,  inspecting  hydraulic  and  pneumatic 
hoses  for  signs  of  wear  or  leakage,  and  housekeeping. 

PMA's  can  be  handled  by  one  man  expending  an  estimated  2.0  manhours 
per  week. 

4.11.5  Typical  Corrective  Maintenance  Actions  (CMA) 

Typical  CMA's  are  envisioned  as  removal  and  replacement  of  components 
assemblies,  which  include: 

cylinders 

motors  and  gear  boxes 

pumps 

gages 

valves/switches 

hoses 

saw  blades  (unscheduled  replacement  of  broken  or  dulled  blades) 

CMA  can  be  handled  by  a crew  of  two  electro-mechanical  maintenance  men. 


O 
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4.11.6  Materials  and  Tools 

No  special  materials  or  tools  were  identified. 

4.11.7  Maintenance  Facilities 

A special  standby  storage  facility  will  have  to  be  provided  for  the  PDM 
when  removed  from  the  ECC  (see  section  4.11.3  above). 


• n 
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4.12  PROJECTILE  PULL  AND  DRAIN  MACHINE  (PPD),  BB  #18 

4.12.1  Purpose 

The  Projectile  Pull  and  Drain  Machine  removes  the  nose  closure  from  non- 
bursted  projectiles,  thence  the  burster  well  and  finally  removes  the  VX  and  GB 
agent  from  within  the  projectile. 

4.12.2  Description 

The  PPD  is  located  within  a toxic  containment  enclosure  located  within 
the  Projectile  Disassembly  Facility  (PDF). 

The  PPD  consists  of  six  separate  processing  stations;  load,  nose  closure 
removal,  burster  well  weld  cutting,  burster  well  pull,  drain  and  unload 
stations  • 

The  PPD  machine  comprises  in  excess  of  200  electro-mechanical  assemblies; 
the  major  types  and  numbers  which  will  require  maintenance  are  listed  below: 


Item  Quanti ty 

) Cylinders,  hydraulic  19 

Cylinders,  pneumatic  2 

Bearings  (ball,  cylinder,  bushing)  76 

Clutch,  cam  1 

Chain,  roller  2 

Brake,  air  operated  1 

Switch,  position  15 

Motors  2 

Head,  milling  1 

Belt,  drive  1 

Pump,  diaphragm  1 

Probes  (redox,  pH)  6 

Valves, control  11 

Valves,  check  3 


t 
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4.12.3  Special  and  Safety  Requirements 

Maintenance  personnel  must  wear  Level  A clothing  for  maintenance  of 
the  PPD.  Care  is  to  be  exercised  to  assure  local  control  of  the  machine 
when  performing  maintenance  tasks  to  ensure  against  inadvertent  operation 
of  cylinders,  motors,  etc. 

4.12.4  Typical  Preventive  Maintenance  Actions  (PMA) 

Typical  PMA's  will  consist  of  lubrication  of  bearings,  chains,  pumps, 
and  cams;  servicing  filters;  adjusting  position  switches,  belts,  chains; 
servicing  chemical  probes,  inspection  and  correcting  minor  hydraulic  leaks. 

Two  men  can  handle  all  PMA's  expending  an  estimated  1.5  manhours  per 

week. 

4.12.5  Typical  Corrective  Maintenance  Actions  (CMA) 

Typical  CMA's  envisioned  as  removal  and  replacement  of  components, 
will  involve: 

Cylinders  (hydraulic  and  air) 

Chain,  rollers  (replacing  link  sections) 

Belt,  drive 
Motors  (fraction  HP) 

Pump,  diaphragm 
Valves,  control 
Swi tches 

An  electro-mechanical  maintenance  crew  of  two  men  is  required  to 
perform  CMA. 

4.12.6  Materials  and  Tools 

No  special  materials  or  tools  were  identified.  A standard  set  of 
mechanics  tools  will  handle  PMA  and  CMA's. 

4.12.7  Facilities 

No  PPD  unique  maintenance  facility  requirements  were  identified. 
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4.13  CENTRAL  DECON  SYSTEM  (CDS),  BB  #19 

4.13.1  Purpose 

The  CDS  prepares  and  supplies  calcium  hypochorite  decon  solution  for  CAMDS 
VX  and  mustard  operations.  It  also  stores  sodium  hydroxide  decon  solution  prepared 
In  the  Agent  Destruct  System  for  supply  on  demand  to  the  Projectile  Pull  and  Drain 
Machine  and  the  Bulk  Item  Facility  for  GB  operations. 

4.13.2  Description 

The  system  essentially  consists  of  pumps,  decon  mixing/storage  tanks,  pneumat- 
ically and  manually  operated  valves  and  other  ancilliary  items.  Major  components  of 
the  system  Include: 

• 2 centrifugal  pumps 

t 2 pneumatically  actuated  plug  valves 

• 17  manual  plug  valves 

• 3 tank  agitators 

• a control  panel  and  monitoring  equipment 

• a vacuum  conveyor  for  transfer  of  hyprochlorite  powder  to  the  supply  tank 

• supply  tank  (HTH  mixing  and  NaOH  storage) 

• 2 HTH  holding  tanks 

The  system  is  located  in  the  Projectile  Disassembly  Facility  in  a non-toxic 

area. 

4.13.3  Special  and  Safety  Considerations 

During  maintenance  operations,  personnel  will  wear  eye  protection,  rubber 
gloves  and  aprons  (Level  D protection)  for  protection  against  chemical  spills. 

4.13.4  Typical  Preventive  Maintenance  Actions  (PMA) 

Preventive  maintenance  consists  of  periodic  equipment  inspections  and  lubri- 
cations* and  cleaning  (flushing)  of  the  decon  temperature,  pH,  and  level  probes. 

All  PMA's  are  simple  and  readily  accomplished  with  no  special  skill  requirements. 

One  man  working  roughly  one  manhour/week  can  handle  all  PMA's.  . • • 

4.13.5  Typical  Corrective  Maintenance  Actions  (CMA) 

Typical  corrective  maintenance  primarily  consists  of  removal  and  replacement 
of  defective  components.  Since  the  CDS  is  basically  a simple  system  , fault 
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Knl.it  fmi  and  I'oiwlliin,  and  turn  tlon.il  < he< kont  Is  qenera  1 ] y nci  ompl  I shed  with 
no  special  skill  requirements;  .in  Instrument  technic 1 an  may  Ik*  however,  occasionally 
refill  rod  to  maintain  rortaln  elements  of  the  CDS  control  panel. 

Maintenance  access  Is  qood  tor  the  CDS  equipment;  a two  man  mu i n Letiaru.e 
team  is  more  than  adequate  lor  all  Identified  corrective  maintenance  actions. 

•1.  l.*.i*  Materials 

Heyond  the  norma  I inventory  ot  spare  parts  and  lubricants,  no  special 
materials  or  consumables  are  required  to  support  maintenance  ol  the  CIJ'j. 

4 . 13.7  Special  loots 

None  identified 

•l.lj.t?  Facilities 


No  CDS  unique  maintenance  facilities  requirement  wa s identified. 
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4.14  BULK  ITEM  FACILITY  (BIF),  BB  #21 

4.14.1  Purpose 

The  Bulk  Item  Facility  is  situated  within  an  enclosure  located  in  the 
Projectile  Disassembly  Facility.  The  purpose  of  the  BIF  is  to  drain  large  agent 
filled  munitions  and  bulk  storage  containers. 

4.14.2  Descri ption 

The  Bulk  Items  Facility  consists  of  a toxic  munitions  drain  area  wherein  the 
munition  drain  fixtures  and  ancilliary  piping  system  (pumps,  tanks,  valves,  etc.) 
are  situated,  and  a control  room  (non-toxic)  where  monitoring  and  control  of  agent 
draining  and  transfer,  and  decon  flushing  of  agent  filled  munitions  and  bulk  storage 
containers  are  effected.  Also  part  of  this  facility  are  a buffer  zone/air  lock, 
a holding  area,  and  a personnel  decon  room.  The  holding  area  serves  as  a storage, 
preparation  and  transfer  area  for  Items  processed  in  the  BIF.  The  buffer  zone/ 
air  lock  isolates  the  toxic  drain  bay  from  the  holding  area  and  the  personnel  decon 
room  provides  Level  A suit  decon  facilities  for  personnel  conducting  operations 
in  the  toxic  munitions  drain  bay. 

During  demil  operations,  GB/VX  (mustard  ton  containers  are  not  processed 
through  the  BIF)  filled  munitions  or  bulk  containers  are  transported  into  the  toxic 
drain  bay  by  means  of  an  overhead  hoist  and  placed  on  the  drainage  fixture.  The 
fixtures  are  mechanized  to  support,  position,  and  weigh  the  bulk  items.  To  drain 
and  flush  ton  containers,  plumbing  connections  are  made  to  the  valved  end  through 
glove  ports  situated  in  the  wall  separating  the  drain  bay  and  control  room.  For 
the  bombs  and  spray  tank,  a pneumatically  powered  drill  provides  a hole  through  which 
a vacuum  and  fill  tube  is  inserted  to  drain  and  flush  the  bombs/spray 
tank.  Four  drain  fixutres  are  required  to  demil  Bulk  Items,  each  tailored  to  a 
specific  Bulk  Item  type  (i.e..  Ton  Container,  MC-1  Bomb,  Mk-94  Bomb  and  Spray 
Tank).  Only  one  drain  fixture  can  be  used  in  the  BIF  at  any  one  time. 

The  plumbing  system  to  support  agent  drain  and  transfer,  and  bulk  item  flushing 
includes  2 diaphragm  pumps,  a decon  supply  tank,  a sump  tank,  pneumatically  actuated 
valves,  manual  valves  and  decon  monitors  (pH,  temperature  and  level)  and  agitator. 

The  bulk  item  drain  fixtures  are  typically  similar  and  consists  of  hydraulic 
cylinders,  motors,  control  valves,  and  gear  boxes,  jacks,  load  cells,  air  drills, 
agent  and  decon  plumbing,  position  sensors  (limit  switches),  frame  assemblies  and 
bulk  item  cradles. 
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4.14.3  Special  and  Safety  Considerations 

Maintenance  in  the  BIF  munitions  drain  bay  is  to  be  performed  in  Level  A 
protection.  Prior  to  any  maintenance  action,  the  bulk  item  drain  fixture  and  sup- 
porting subsystems  are  to  be  disabled  (safed  ) as  necessary  to  prevent  physical 
injury  to  personnel  and  equipment.  Close  coordination  between  the  maintenance 
crew  in  the  toxic  area  end  the  BIF  control  room  is  to  be  maintained  to  facilitate 
fault  isolation,  repair  and  checkout. 

4.14.4  Typical  Preventive  Maintenance  Action  (PMA) 


Preventive  maintenance  consists  of  inspections,  lubrication  and  cleaning. 

When  bombs  or  the  spray  tanks  are  being  processed  , preventive  maintenance  also  in- 
cludes periodic  drill  bit  replacement.  Manpower  levels  beyond  two  men  for  any 
preventive  maintenance  actions  have  not  been  identified.  No  special  skills  are 
required  for  preventive  maintenance.  Two  men  working  an  estimated  two  (2)  manhours 
can  handle  weekly  PMA's. 

4.14.5  Typical  Corrective  Maintenance  Actions  (CMA) 


Projected  typical  corrective  maintenance  actions  consist  of  removal  and 
replacement  of  defective  components.  Maintenance  access  is  generally  good;  a 
two  man  crew  in  the  toxic  area  is  adequate  for  all  CMA  anticipated.  Except 
for  an  instrument  technician  required  to  service  certain  elements  of  the  BIF 
control  panels,  no  special  skill  requirements  were  indicated. 

4.14.6  Materials 

No  special  materials  or  consumables  are  required  to  support  the  BIF. 


4.14.7  Special  Tools 

To  remove  and  replace  the  pneumatic  air  drill,  used  on  the  MC-1  and  Mk-94  bomb 
fixtures,  a strap  wrench  is  required. 

4.14.8  Maintenance  Facilities 

A storage  facility  for  previously  used  (i.e.  contaminated)  BIF  munition 
drain  fixtures  is  recommended.  This  facility  should  be  a special  area,  suitably 
isolated  and  ventilated  with  limited  and  controlled  access,  which  could  also 
serve  as  storage  for  contaminated  spare  parts  (previously  used  , repaired  or  overhauled 
components  which  cannot  be  certified  non-toxic).  The  alternative  to  this  storage 
facility  is  the  complete  tear-down  of  the  fixtures,  disassembly  of  components, 
disposal  of  all  "soft"  items  and  thermal  detoxidification  of  the  metal  parts. 
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4.15  MATERIAL  HANDLING  EQUIPMENT  (MHE) , BB  #22 
4.15.1  Purpose 


l 


The  MHE  transports  munitions  and  munition  parts  between  CAMDS  building  blocks 
during  demil  operations. 

4.15.2  Description 

Per  the  3 October  1975  CAMDS/basel ine,  the  MHE  consists  of  the  following 
conveyors: 

• Rocket  ECC  Input  Conveyor 

• RDM  Input  Conveyor 

• Rocket  ECC  Discharge  and  Segregating  Conveyor 

• DFS  Input  Conveyors 

• ECC  Bypass  Conveyor 

• PDF  Input  Conveyor 

• Projectile  Input  Conveyor 

• PSM  Input  Conveyor 

• Projectile  Burster  Output  Conveyor 

• ECC  Projectile  Discharge  Conveyor 

• HE  Discharge  and  Segregating  Conveyor 

• PDR  90°  Turn  Station 

• PDF  Output  Conveyor 

The  MHE  transports  munitions  and  munition  parts  between  the  CAMDS  building 
blocks,  and  as  implied  by  the  conveyor  nomenclatures,  different  conveyor  combina- 
tions are  used  with  different  munition  types.  The  majority  of  the  conveyors  are 
typically  continuous  belt  or  chain  conveyors  which  are  relatively  simple  to  main- 
tain. 

Intermittent  conveyors  are  also  employed,  typified  by  the  Rocket  Input  Con- 
veyor. However,  like  the  continuous  conveyors,  these  intermittent  material  handling 
devices  are  also  relatively  simple  and  easily  maintained. 

Principle  functional  components  of  the  conveyors  consists  of 

• Gear  motors 

• Hydraulic  motors 

• Hydraulic  or  pneumatic  cylinders 

• Conveyor  belts  or  chains 

• Bearings 

• Position/Motion  sensors 
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4.15.3  Special  and  Safety  Considerations 

Without  exception,  all  maintenance  of  the  conveyors  is  to  be  performed  in 
level  A protection.  All  tools  and  other  support  equipment  used  during  maintenance 
are  to  be  handled  as  contaminated  items.  Prior  to  any  maintenance  action,  the 
conveyors  are  to  be  disabled  (safed)  and  under  the  sole  operational  cognizance 
of  the  maintenance  personnel. 

4.15.4  Typical  Preventive  Maintenance  Action  (PMA) 

Preventive  maintenance  consists  of  periodic  inspection,  lubrication,  and 
'Cleaning.  Periodic  detailed  inspection  of  belts  and  chains  are  to  be  performed 
to  isolate  and  eliminate  impending  wearout  failures.  Manpower  levels  beyond 
two  men  for  any  preventive  maintenance  action,  including  belt/chain  repair  or 
replacement,  cannot  be  identified.  No  special  skills  are  required.  An  estimated 
one  man  hour  weekly  is  required  for  PMA. 

4.15.5  Typical  Corrective  Maintenance  Actions  (CMA) 

Projected  typical  corrective  maintenance  action  consists  of  removal  and 
replacement  of  gear  motors  and  cylinders  which  require  approximately  16  and  8 
hours  respectively.  Occasional  adjustment,  and  removal  and  replacement,  of  other 
miscellaneous  items  (rollers,  bearings,  position  sensors)  are  anticipated,  how- 
J ever,  these  actions  do  not  significantly  influence  maintenance  resources.  As 

in  the  case  of  preventive  maintenance,  a two  man  crew  is  adequate  for  performing 
corrective  maintenance  on  the  conveyors.  No  special  skills  requirement  were 
identified. 

4.15.6  Materials 

Beyond  the  necessary  inventory  of  spare  parts  and  lubricants,  no  special 
materials  or  consumables  are  required  to  support  the  MHE. 

4.15.7  Special  Tools 

No  special  tool  requirements  were  identified. 

4.15.8  Maintenance  Facilities 

No  MHE  unique  maintenance  facilities  are  required.  Belts  and  chains  will 
be  repaired  In-situ  while  other  repairable  components  can  be  processed  via  the 
available  decon/repair  facilities. 

) 
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4.16  FILTER  SYSTEM  (FIL),  BB  § 23 

4.16.1  Purpose 

The  Filter  System  is  designed, along  with  ventilation  systems  of  the  various 
CAMDS  enclosures,  to  ensure  the  containment  of  all  airborne  contamination  within 
toxic  enclosures,  and  to  filter  contamination  from  the  exhaust  air. 

4.16.2  Description 

Eleven  air  filter  units  serve  the  CAMDS  toxic  enclosures  ranging  in  capacity 
from  333  CFM  to  15,000  CFM. 

Each  filter  contains  a filter  train  consisting  of  prefilters,  high  efficiency 
particulate  air  (HEPA)  filters,  two  banks  of  activated  charcoal  filters,  and 
finally  a second  bank  of  HEPA  filters.  Filters  are  mounted  in  a skid-mounted 
housing  along  with  blowers,  air  control  vanes,  pressure  drop  gages  and  sampling 
ports. 

Significant  equipment  contributing  to  maintenance  actions  are: 

Item  Quantity 

Per  Filter  Unit  Total 


Prefilter  Bank 

1 

11 

HEPA  Filter  Banks 

2 

22 

Charcoal  filter  Banks 

2 

22 

Fans 

1 

11 

*'<■  .ors 

1 

11 

-mpers  (volume  control) 

1 

11 

6a  ges 

8 

88 

4.16.3  Special  and  Safety  Requirements 

For  the  smaller  filters  units  (333  to  2000  CFM),  filter  changes  are  made 
using  a "bag-in/bag-out*  concept.  Here  Level  B clothing  is  to  be  worn. 

For  the  larger  filter  units  (3000  to  15,000  CFM),  maintenance  personnel 
will  be  required  to  enter  the  unit  for  accomplishing  filter  changes.  Here  Level  A 
clothing  is  required. 
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4.16.4  Typical  Preventive  Maintenance  Actions  (PMA) 

Typical  PMA  will  consist  of: 

• Filter/tray  replacement 

• Lubricate  fan  and  motor  bearings 

• Calibrate  gages/instruments 

• Conduct  in-place  HEPA  filter  integrity  leak  tests 

• Check  fan  belt  tension/condition  - adjust  or  replace 

• Inspect  unit  for  corrosion 

9 Conduct  in-situ  charcoal  filter  integrity  tests. 

Two  men  will  be  required  to  perform  these  PMA's,  especially  to  accomplish 
bagging  and  handling  of  the  filters  and  charcoal  trays.  PMA  can  be  handled  by 
scheduling  one  shift  of  weekend  effort  whenever  filter  change  is  indicated. 

4.16.5  Typical  Corrective  Maintenance  Actions  (CMA) 

Typical  CMA's  will  consist  of: 

• Remove/replace  fan  and  blower  unit 

• Remove/replace  filter  peripheral  seals 

• Remove/replace  corroded  metal  parts,  fasteners,  etc. 

Two  men  will  be  required  to  perform  these  tasks. 

4.16.6  Special  Tools 

No  special  tools  were  identified. 

4.16.7  Materials 

• Bag-out  bags:  Vendor  - CTI  Nuclear,  Inc.  P/N  - 119-1001 
(11  MIL,  92"  long  x 132"  circumference). 

4.16.8  Special  Instruments 

The  following  special  instruments  are  required  to  check  integrity  of  the 
filter  systems.  These  units  are  being  supplied  to  Cryogenic  Technology, 

Inc.  (CTI). 
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♦There  Is  a need  for  a metering  device  for  use  In  the  injection  of  the 
challenging  agent  (Halon  12)  upstream  of  the  carbon  filter  bed.  Such 
a device  was  not  identified  by  CTI. 


) 
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4.17  MORTAR  DEMIL  MACHINE  (MOR),  BB  #24 
4.17.1  Purpose 


The  purpose  of  the  Mortar  Demil  Machine  is  to  unscrew  the  MB  fuse  with 
the  M14  burster  attached  from  the  4.2  inch  mortar  shell,  then  unscrew  the 
fuze  from  the  burster. 

4.17.2  Descri ption 

At  the  present  time,  the  MOR  machine  has  not  been  completely  desiqned 
and  is  not  included  in  the  3 October  1975  CAMDS  baseline.  Preliminary 
sketches,  provided  to  TRW  to  support  the  Task  2 efforts,  grossly  identify 
the  mechanization  approach  but  lack  detail  to  permit  comprehensive  mainten- 
ance resource  assessment.  As  such,  the  maintenance  resource  analysis  of 
this  building  block  represents  best  estimates  based  on  the  data  available. 
When  the  MOR  design  is  finalized,  the  CAMDS  maintenance  resources  should 
be  reviewed  to  ascertain  that  the  needs  of  this  demil  machine  can  be 
accommodated  by  the  resources  identified. 


Decial  and  Safety  Considerations 


This  machine  normally  does  not  affect  the  integrity  of  the  mortar  agent 
contaminant  vessel.  However,  because  this  machine  is  situated  in  a nominally 
toxic  area  (the  ECC)  and  because  inadvertent  agent  release  during  demil 
operations  can  not  be  totally  assured,  level  A protection  is  mandatory  for 
all  maintenance.  Prior  to  maintenance  actions,  the  MOR  machine  and  ECC  should 
be  disabled  to  prevent  personnel  injury  or  equipment  damage  and  control  of  the 
equipment  should  be  vested  solely  with  the  personnel  maintaining  the  MOR  for 
as  long  as  maintenance  actions  are  in  process. 


4.17.4 


)ical  Preventive  Maintenance  Actions 


Specific  preventive  maintenance  actions  cannot  be  identified  with  data 
(preliminary  sketches)  available.  However,  no  unusual  or  extensive  preventive 
maintenance  requirements  are  implied  by  the  sketches.  It  is  estimated  that 
two  men  working  one  manhour  (at  most)  per  week  can  accomplish  PMA’s. 


)ical  Corrective  Maintenance  Actions 


The  major  functional  components  of  the  MOR  machine  appear  to  be  hydraulic 
cylinders,  motors  and  control  valves,  and  position  sensors.  Corrective  mainte- 
nance ./ill  therefore  consist  primarily  of  removing  and  replacing  these  components. 
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Maintenance  access  appears  adequate;  a two  man  crew  will  probably  suffice  for  most 
maintenance.  No  special  skill  requirements  can  be  identified. 

4.17.6  Materials 

No  special  materials  were  identified. 

4.17.7  Special  Tools 

No  special  tools  requirement  were  identified. 

4.17.8  Maintenance  Facilities 

A special  storage  facility  for  the  MOR  machine  is  required  after  it  has 
been  utilized  and  contaminated. 
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4.18  MINE  DEMIL  MACHINE  (MIN),  BB  #25 

4.18.1  Purpose 

The  MIN  machine  drains  the  agent  (VX)  and  removes  the  explosive  components 
from  the  M-23  land  mines. 

4.18.2  Description 

The  MIN  machine  consists  of  the  following  major  elements,  most  of  which  are 
embodied  at  one  station  (exceptions  are  the  conveyors  and  the  agent  drain  subsystem): 

• Mine  input  conveyor 

• Mine  inside  conveyor 

t Mine  discharge  conveyor 

• Agent  drain  subsystem 

• Hydraulic  clamps 

• Hydraulic  punches 

• Booster  retainer  ring  remover 

• Booster  removal  device 

• Adaptor  plate  removal  head 

Per  the  3 October  1975  baseline,  most  of  these  elements  are  fairly  well 
defined,  except  for  the  agent  drain  subsystem,  for  which  no  drawings  were  available. 
Unfortunately,  the  agent  drain  subsystem  is  one  of  the  major,  more  complex  and 
involved  elements  of  the  system.  This  analysis,  is  therefore  not  to  be  considered 
complete,  until  the  agent  drain  subsystem  is  analyzed  following  drawing 
completion. 

The  mechanization  of  the  MIN  machine  is  generally  straight  forward  and  re- 
latively simple.  While  numerous  items  are  involved,  all  of  which  must  function 
properly  in  a prescribed  sequence,  the  individual  elements  are  simple  and  do  not 
require  any  specialized  or  extensive  maintenance. 

4.18.3  Special  and  Safety  Considerations 

Without  exception,  all  maintenance  of  the  MIN  machine  is  to  be  performed  with 
level  A protection.  Prior  to  any  maintenance  actions,  the  ECC  shall  be  voided  of  all 
explosives  and  the  MIN  machine  and  ECC  disabled  (safed)  to  prevent  personnel  injury 
or  equipment  damage.  Control  of  the  MIN  machine  and  ECC  is  to  be  vested  solely 
with  the  personnel  performing  maintenance  on  the  MIN  machine  for  as  long  as  main- 
tenance actions  are  in  process. 
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4.18.4  Typical  Preventive  Maintenance  Actions  (PMA) 

Preventive  maintenance  for  the  MIN  machine,  with  the  exception  of  the 
agent  drain  subsystems,  is  straight  forward  and  simple  consisting  principally  of 
inspection,  lubrication  and  adjustments  of  conveyor  belts  and  limit  switches. 

Periodic  replacement  of  the  punches  are  required  as  well  as  replacement  of  punch 
seals  and  the  clamping  jaws  butyl  rubber  facings  (which  seals  against  the  mine  body). 

Lack  of  data  on  the  agent  drain  subsystem  precludes  identification  of  specific 
preventive  maintenance  requirements.  However,  per  the  description  of  the  MIN 
machine  in  the  draft  Demil  Plan,  reference  2,  no  unusual  or  extensive  preventive 
maintenance  actions  are  implied,  and  none  are  assumed  in  this  assessment. 

All  preventive  maintenance  (estimated  at  1 hour  weekly)  identified  can  be  per- 
formed adequately  by  the  two  men  crew  which  is  mandatory  in  level  A toxic  areas. 

No  special  skills  are  required. 

4.18.5  Typical  Corrective  Maintenance  Action  (CMA) 

Projected  typical  corrective  maintenance  action  consists  of  removal  and 
replacement  of  hydraulic  cylinders  and  gear  motors.  Occasional  adjustments,  or 
removal  and  replacement  of  other  miscellaneous  items  (conveyor  belts,  take-up  rol- 
lers, position  sensors,  pressure  switches)  are  anticipated,  however  these  actions 
do  not  significantly  impact  maintenance  resource  determinations.  A two  man  crew 
is  more  than  adequate  for  most  of  the  corrective  maintenance  actions  identified. 

No  special  skill  requirements  have  been  identified  for  this  building  block. 

4.18.6  Materials 

No  special  material  needs  have  been  identified  to  support  the  MIN  machine 
beyond  the  MIN  unique  spare  parts. 

4.18.7  Special  Tools 

No  special  tool  requirements  were  identified. 

4.18.8  Maintenance  Facilities 

A special  storage  facility  is  required  to  store  the  contaminated  MIN  machine 
after  use. 
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4.19  PIPING  (PIP),  BB  #26 

4.19.1  Purpose 

The  piping  system  transfers  all  fluids  throughout  the  CAMDS  site; 
air,  water,  steam,  drained  agent  (GB/VX),  fresh  and  spent  decon,  hydraulic 
fluid,  scrubber  brine  and  fuel  oil. 

4.19.2  Description 

Main  water  and  fuel  oil  are  piped  underground.  All  other  piping  Is 
installed  above  ground  via  pipe  racks.  Electric  heating  tape  Is  utilized 
on  exposed  agent  and  water  lines  to  prevent  freezing.  The  decon  solution 
lines,  fabricated  using  polypropylene  lined  steel  pipe,  are  traced  with 
steam  lines  to  prevent  freezing.  The  agent  lines  are  double  walled;  agent 
within  the  inner  pipe,  with  negative  air  pressure  and  agent  monitors  be- 
tween the  inner  and  outer  pipes. 

The  pipes  themselves  will  require  negligible  maintenance.  The  component 
assemblies  listed  below  will  require  maintenance  activity. 


Item  Quantity 

t Valves,  gate  90 

• Valves,  plug  4 

• Valves,  ball  6 

• Valves,  diapragm,  flow  control  3 

• Valves,  punch,  flow  control  15 

• Valves,  globe  3 

• Switches,  limit  3 

• Regulators  3 

• Gauges,  pressure  3 


4.19.3  Special  and  Safety  Requirements 

Maintenance  on  the  agent  or  spent  decon  lines  requires  level  A protective 
clothing.  Lines  are  to  be  flushed  with  a neutralizing  solution  and  isolated 
before  entry  is  made  for  repair  action. 
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4.19.4  Typical  Preventive  Maintenance  Actions  ( PMA) 

Typical  PMA's  will  be  limited  to  periodic  inspection  of  lines  for 
leakage,  refurbishment  of  weather  protection  and  calibration  of  gauges, 
sensors,  etc. 

No  special  skills  are  required;  approximately  0.5  man  hours  per  week 
should  be  allocated  for  PMA. 

4.19.5  Typical  Corrective  Maintenance  Actions  (CMA) 

CMA's  will  consist  of  removal  and  replacement  of  valves,  regulators, 
limit  switches,  gauges  and  sensors.  Occasional  piping  replacement/additions 
may  be  required. 

An  electro-mechanical  maintenance  type  is  required. 

4.19.6  Materials  and  Tools 

No  special  materials  or  tools  were  identified. 

4.19.7  Maintenance  Facilities 

No  unique  piping  maintenance  facilities  are  required. 
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4.20  ELECTRICAL  DISTRIBUTION  SYSTEM  (ELE),  BB  #27 

4.20.1  Purpose 

The  electrical  distribution  system  supplies  and  distributes  commercial  and 
emergency  standby  power  throughout  the  CAMDS  site. 

I 

4.20.2  Description 

Electrical  power  is  supplied  at  the  12,470  volt  level  by  Utah  Power  & Light 
Co.  At  the  CAMDS  site,  this  power  is  reduced  to  208V  and  480V  and  is  connected 
to  six  motor  control  centers.  All  power  cables  are  supported  in  cable  trays 
throughout  the  CAMDS  complex. 

Three  diesel  engine  driven  emergency  standby  generators  provide  power  in 
case  of  commercial  power  failure  to  ensure  safe  shutdown  of  the  demil  operations. 

Details  of  the  emergency  standby  generator  sets  were  not  available  for 
review.  The  secondary  power  contains  in  excess  of  1000  electromechanical 
switching  and  overload  units.  The  significant  types  and  approximate  quantities 
contributing  to  preventive  or  corrective  maintenance  are  listed  below: 


Item  Quant i ty 

• Breakers,  circuit  482 

• Relays  4 

• Starters,  motor  49 

• Contactors  5 

• Transformers,  control  63 

» Heaters,  overload  115 

• Fuse,  buss  62 


4.20.3  Special  and  Safety  Requirements 

No  special  requirements  during  CMA  or  PMA  were  identified. 

4.20.4  Typical  Preventive  Maintenance  Actions  (PMA) 

The  typical  PMA  will  consist  of  visual  observation/inspection  to  determine 
physical  condition  of  wiring  insulation,  arcing  conditions  indicating  loose 
connections,  or  other  conditions  where  impending  component  failure  is  evident. 
The  exposed  power  cables  running  between  CAMDS  housings  in  cable  trays  should 
be  inspected  periodically  for  indications  of  insulation  damage  from  vermin 
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infestation.  The  emergency  diesel  engine  will  require  servicing  in  the  form 
of  lubrication,  filter  changes,  fan  belt  tightening/replacement  and  fuel 
injector  cleaning. 

One  man  can  handle  PMA's,  expending  an  estimated  one  manhour  per  week. 

I 

Typical  CMA's  will  consist  of  removal  and  replacement  of  switching  com- 
ponents, i.e.,  circuit  breakers,  motor  starters,  control  transformers, 
and  fuses.  CMA  on  the  emergency  diesel  engine  is  to  be  accomplished 
at  the  Depot  level  as  discussed  in  Section  6.2.3. 

One  man  can  handle  typical  CMA's. 

4.20.6  Materials  and  Tools 

No  special  materials  or  tools  are  required  - a standard  set  of  electri- 
cians tools  will  handle  typical  CMA's. 

4.20.7  Maintenance  Facilities 

No  ELE  unique  maintenance  facilities  requirement  was  identified. 
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4.21  CLOSED  CIRCUIT  TELEV ISTION  SYSTEM  (CTV),  BB  #30 

4.21.1  Purpose 

The  Closed  Circuit  Television  System  (CTV)  remotely  monitors  critical 
operation  in  hazardous  and/or  unmanned  areas. 

4.21.2  Description 

The  CTV  consists  of  television  cameras  and  monitors.  Controlled  zoom 
and  pan/tilt  mounts  are  used  in  the  majority  of  locations.  Cameras  are 
located  in  the  UPA,  ECC,  DPS,  PDF,  ADS  and  MPF. 

Failure  of  individual  CTV  components  will  not  automatically  cause  a 
production  line  shutdown. 

4.21.3  Special  and  Safety  Requirements 

Entry  into  contaminated  buildings  for  camera  removal /replacement  will 
require  wearing  of  level  A protective  clothing. 

4.21.4  Typical  Preventive  Maintenance  Actions  (PMA) 

The  typical  PMA  will  consist  of  visual  observation/inspection  of 
component  mounting  integrity  and  periodic  camera  lens  cleaning.  Cable  trays 
carrying  TV  cables  between  buildings  will  also  require  infrequent  examination 
to  assess  cable  condition. 

One  man  can  handle  all  PMA!s,  requiring  approximately  0.5  manhours/week. 

4.21.5  Typical  Corrective  Maintenance  Actions  (CMA) 

Typical  CMA's  will  consist  of  removal  and  replacement  of  cameras,  pan 
and  tilt  mounts/controls , and  signal  cables. 

4.21.6  Materials  and  Tools 

No  special  materials  or  tools  were  identified  from  the  data  available 
for  review. 

4.21.7  Maintenance  Facilities 

No  unique  CTV  maintenance  facilities  requirement  was  identified. 

4-48 

— — > 


4.22  COMMUNICATION  SYSTEM  (COM),  BB  #31 

4.22.1  Purpose 


The  Communication  System  provides  communication  throughout  the  CAMDS 

site. 

4.22.2  Description 

The  COM  consists  of  a central  exchange,  phone  extension  and  amplified 
public  address  speakers.  Personnel  working  in  level  A clothing  are  provided 
with  direct  comnunication  to  supervisory  personnel. 

Failure  of  individual  communication  components  will  not  automatically 
cause  a production  line  shutdown. 

4.22.3  Special  and  Safety  Requirements 

Lti^ry  into  contaminated  buildings  for  removal /replacement  of  communi- 
cation equipment  requires  wearing  of  level  A protective  clothing. 

4.22.4  Typical  Preventive  Maintenance  Actions  (PMA) 

The  typical  PMA  will  consist  of: 

• Adjusting  amplifiers  for  proper  speaker  audio  level  and  clarity. 

• Checking  cable  terminals  at  speakers  for  connection  solidarity. 

• Inspecting  cable  trays  to  assess  cable  condition. 

One  man  can  handle  all  PMA's,  requiring  approximately  0.5  manhours  per 
week. 

4.22.5  Typical  Corrective  Maintenance  Actions  (CMA) 

The  typical  CMA  will  consist  of  removal  and  replacement  of  telephone 
units,  speakers  (including  head  sets)  and  cable  sections.  Amplifiers  will 
also  require  infrequent  replacement. 

4.22.6  Materials  and  Tools 

No  special  materials  or  tools  were  identified  from  the  data  available 
for  review. 

4.22.7  Maintenance  Facilities 

No  COM  unique  maintenance  facilities  requirement  was  identified. 
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4.23  SITE  CONTROL  SYSTEM  (SCS),  BB  #35 

4.23.1  Purpose 

The  Site  Control  System  (SCS)  provides  a means  of  automatically  control- 
ling and/or  monitoring  the  operations  of  the  CAMDS  systems. 

4.23.2  Description 

Basic  demil  machines  and  attendant  conveyors  are  under  direct  control  of 
this  computer  based  system  which  permits  logic  and  operational  sequences  to  be 
stored  in  a memory  bank.  The  system  has  capability  of  processing  digital 
inputs/outputs  for  controlling  machine  control  devices  such  as  solenoid  valves 
and  motor  starters. 

The  computer  also  has  analog  input/output  capabilities  to  monitor/control 
quantitative  signals. 

A semi-automatic,  multi -programmer  control  overide  exist,  which  will  allow 
manual  machine  operation  for  fault  diagnostic  purposes  or  functional  check- 
outs of  the  SCS. 

4.23.3  Special  and  Safety  Requirements 

Level  F clothing  is  to  be  worn  during  PMA  or  CMA. 

4.23.4  Typical  Preventive  Maintenance  Actions  (PMA) 

PMA  will  be  limited  to  periodic  diagnostic  program  checks  of  the  computer 
and  its  peripheral  equipment. 

4.23.5  Typical  Corrective  Maintenance  Action  (CMA) 

CMA  will  consist  of  fault  isolation  to  the  basic  replacable  module 
level  and  replacement  of  defective  modules. 

One  man  can  conduct  CMA's. 


4.23.6  Materials  and  Tools 

No  special  materials  or  tools  are  required  beyond  that  normally  provided 
by  the  computer  manufacturer. 

4.23.7  Maintenance  Facilities 

No  SCS  unique  maintenance  facilities  are  required. 
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5.0  MUNITION  LINE  ASSESSMENTS 
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As  in  the  building  block  assessment,  Section  4.0,  the  3 October  1975 
CAMDS  baseline  served  as  the  basis  for  the  munition  line  assessments.  Eight 
distinct  CAMDS  munition  line  configurations  are  required  to  demilitarize  the 
various  munitions  specified.  These  munition  line  configurations,  as  well  as 
the  different  munitions  and  agent  containers  are  described  in  the  August  1975 
draft  of  the  CAMDS  Demil  Plan,  Reference  2.  The  different  munition  lines 
evaluated  include, 

M55  Rocket,  GB  or  VX 

Projectiles/Cartridges  with  Bursters,  GB  or  VX, 

Projectiles/Cartridges  without  Bursters,  GB  or  VX 
Projectiles  with  Bursters,  Mustard, 

4.2  Inch  Mortar,  Mustard, 

M23  Mine,  VX, 

Bulk  Items,  GB  or  VX 
Ton  Containers,  Mustard 


Utilizing  the  results  of  the  building  block  assessments,  Section  4.0,  and  the 
results  of  the  munition  line  study  of  the  CAMDS  Maintenance  and  Reliability  Assess- 
ment, Reference  1.,  representative  munition  line  maintenance  requirements  were 
defined.  The  CMA  requirements  of  constituent  building  blocks  were  consoli- 
dated to  create  munition  line  level  requirements.  The  projected  munition  line 
MTTR's  and  MTBE's  of  Reference  1 were  used  to  gauge  the  personnel  (skills  and 
number)  requirements  necessary  to  effect  correction  of  single  point  failures 
in  the  munitions  line;  only  manpower  levels  necessary  to  effect  the  actual 
maintenance  actions  were  identified.  Identification  of  personnel  require- 
ments to  support  maintenance  actions  as  dictated  by  CAMDS  safety  considerations 
were  deferred  to  the  overall  CAMDS  level  assessment  where  it  can  be  better 
addressed  to  ensure  effective  personnel  deployment  and  maximum  efficiency. 

Building  block  PMAs  were  also  consolidated,  as  well  as  any  special  tools, 
equipment  or  facilities,  to  a munition  line  level  requirement. 

Summary  results  of  the  munition  line  assessments  are  presented  in  the 
following. 
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, 5.1  M55  ROCKET  DEMIL  LINE 

5.1.1  Munition  Line  Description 

In  this  process,  shown  in  Figure  5-1,  the  rockets  are  transported  on  pal- 
lets from  the  storage  igloo  to  the  Munition  Holding  Area  (MHA).  At  both  these 
locations,  the  rockets  are  subjected  to  inspection  for  possible  agent  leakage. 

The  rockets  are  transported  by  a forklift  from  the  MHA  to  the  Unpack  Area 
(UPA).  Here  the  rockets  are  removed  from  their  pallets  and  fed,  one-at-a-time 
onto  a conveyor  which  takes  them  to  the  Explosive  Containment  Cubicle  (ECC). 

The  empty  pallets  and  other  burnable  dunnage  are  fed  to  the  Dunnage  (DUN)  in- 
cinerator for  burning  and  the  resultant  ash  is  sent  to  disposal. 

In  the  ECC,  the  rockets  are  processed  in  the  Rocket  Demil  Machine.  First 
holes  are  punched  through  the  war  head  to  drain  the  agent  which  is  sent  to  the 
Agent  Distruct  System  (ADS).  The  rockets  are  then  cut  into  seven  pieces;  the 
rocket  segments  are  sent  to  the  Deactivation  Furnace  System  (DFS),  and  the 
explosive  sludge  generated  by  the  sawing  operation  is  sent  to  the  Explosive 
Treatment  System  (ETS),  for  processing.  In  the  DFS,  the  rocket  propellant  and 
explosives  are  burned  and  any  residual  agent  on  inert  parts  is  incinerated. 
Thermally  decontaminated  metal  parts  and  fiberglass  are  sent  to  the  disposal 
area  via  the  Material  Handling  Equipment  (MHE).  Brine,  continuously  removed 
from  the  DFS  scrubber,  is  transferred  to  brine  retention  tanks.  Full  brine 
tanks  are  sampled  by  the  chem  lab  for  certification  as  non  toxic,  the  brine 
is  then  pumped  to  the  ADS  for  drying. 

The  ADS  also  neutralizes  and  dries  the  agent  drained  from  the  rocket. 

The  salts  produced  during  the  drying  process  are  drummed  and  after  chem  lab 
certification,  are  sent  to  disposal. 

The  decon  solution  for  GB  is  sodium  carbonate,  which  is  prepared  in  the 
ETS,  and  is  pumped  to  the  ECC  for  use  in  the  RDM.  Calcium  hypochlorite,  used 
during  VX  filled  rocket  demil  operations,  is  prepared  in  the  Central  Decon 
System  (CDS)  and  pumped,  on  demand,  for  use  in  the  ECC.  The  decon  sludge, 
generated  by  the  rocket  sawing  operation  is  sent  from  the  ECC  to  the  ETS,  where 
the  explosive  material  is  filtered  out  and  removed  from  solution  by  further 
processing  through  charcoal  absorber  colums.  The  resulting  explosive-free  filtrate 
Is  sent  to  the  ADS  for  detoxification  and  drying.  After  chem  lab  certification, 

•'  ) the  drummed  salts  are  sent  to  storage.  Metal  and  fiberglass  particules  are  sent 

from  the  ETS  to  the  DFS  to  be  burned. 
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Figure  5-1  Munition  Demil  System,  M55  Rockets,  GB/VX 


5.1.2  Corrective  Maintenance  Action  (CMA)  Manning 

Table  5-1  summarizes  the  MTTR,  MTBF,  availability  and  the  maintenance 
manpower  requirements  of  the  munition  line  and  its  constituent  building 
blocks  as  determined  by  the  building  block  assessments  summarized  in 
Section  4.0  and  the  CAMDS  Maintainability  and  Reliability  Assessment, 
Reference  1 . 

Considering  only  single  failures  i n compliance  with  the  study  con- 
straints, (no  multiple  building  block  failures),  it  is  evident  from 
Table  5-1  that  at  most,  a two  man  level  of  effort  is  required  to  perform 
the  actual  corrective  action  necessary.  It  is  to  be  noted,  however,  that 
because  MTTR  is  in  excess  of  two  hours,  multiple  work  crews  must  be  used  in 
relays  of  two  hour  stints  for  corrective  actions  in  contamination  (level  A) 
areas. 

In  addition,  Table  5-1  indicates  (excluding  the  UTL,  DET,  and  Trans- 
portation which  are  considered  by  others)  that  the  RDM,  EHM,  ADS,  MHE,  DPS, 
and  SCS  are  the  munition  line  elements  which  dictate  most  significantly,  the 
following  line  maintenance  crew  requirements . 

1.  A minimum  of  two  electro-mechanical  repairmen  specially  trained 
in  process  equipment,  monitors,  controls  and  instruments,  to 
support  the  ADS  and  DFS. 

2.  A minimum  of  two  repairmen  with  a good  basic  foundation  of 
maintenance  o*  hydro  and  electro-mechanical  machines,  to 
support  the  MHE,  RDM  and  EHM. 

3.  At  least  one  electronics  technician  specially  trained  to 
diagnose  and  correct  faults  in  the  SCS  system. 

4.  A capability  of  supporting  continuously,  a two  man  level  of 
effort  in  level  A suits  within  the  CAMDS  safety  constraints 
and  work  rules. 

5.  A general  capability  of  supporting  maintenance  in  all  other 
non  level  A contaminated  areas. 

Except  as  noted  above,  no  other  uniq-:  skills  or  personnel  requirements 
were  isolated  for  this  munition  line. 
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5.1.3  Preventive  Maintenance  Action  (PMA)  Manning 


Table  5-1  summarizes  the  estimated  PMA  required  during  weekend  shut 
down  of  the  CAMDS  equipment.  It  does  not  include  deferred  corrective 
maintenance,  the  requirements  for  which  is  not  forecastable,  nor  readily 
quantified. 

Total  weekly  average  PMA  is  estimated  at  approximately  19  man  hours, 
14  of  which  are  performed  in  level  A suits.  To  conform  with  safety  work 
rules  relative  to  the  level  A suit  work  period  limitation  and  the  buddy 
system,  a PMA  crew  of  about  6 is  required,  working  two  shifts.  No  special 
PMA  related  skill  requirement  was  identified. 
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NOTE 

The  only  burstered  munition  in  this  class  located  at  Tooele, 
is  the  GB  filled  105  mm  M360  cartridge.  The  rounds  are 
packaged  two  to  a box,  12  boxes  to  a pallet. 


In  this  process  shown  in  figure  5-2,  the  pallets  are  transported 
from  their  storage  igloos  to  the  Material  Handling  Area  (MHA),  where  they 
are  temporarily  held  until  required  for  processing.  In  the  meantime,  the 
boxes  are  inspected  for  agent  leakage  at  both  the  igloo  and  MHA. 

A fork  lift  is  used  to  take  the  pallet  from  the  MHA  to  the  Unpack  Area 
(UPA),  where  the  rounds  are  removed  from  the  packing  container,  placed  on  a 
conveyor  which  feeds  the  round  to  the  Explosive  Containment  Cubicle  (ECC). 
The  propelling  charge  and  cartridge  case  remain  in  their  original  packing 
container  and  are  sent  to  storage. 


In  the  ECC,  the  round  is  fed  into  the  Projectile  Demil  Machine  (PDM). 
The  round  first  enters  the  saw  station  where  the  fuse  or  nose  closure  plug 
is  sawed  off  the  projectile.  A cut  is  made  through  the  fuse  burster  to 
expose  the  burster  pellet,  so  that  it  will  burn  instead  of  detonating  in 
the  Deactivation  Furnace  System  (DFS).  The  explosive  sludge  generated  in 
the  PDM  sawing  operation  is  pumped  to  the  Explosive  Treatment  System  (ETS) 
where  the  saw  cuttings  and  explosive  components  are  filtered  out,  and  sent 
to  the  DFS  for  incineration;  the  filtrate  is  pumped  to  the  Agent  Destruction 
System  (ADS)  for  detoxification,  drying  and  disposal.  The  projectile  is 
moved  to  the  next  PDM  station  where  the  burster  is  removed  from  the  burster 
well.  The  burster  is  cut  up  into  two  sections.  The  fuse  or  nose  closure/ 
and  cut  up  burster  are  fed  to  the  DFS,  where  they  are  incinerated  or 
thermally  deactivated  and  sent  to  disposal. 


The  round  is  then  conveyed  from  the  ECC  to  the  Projectile  Disassembly 
Facility  (PDF)  to  be  processed  in  Projectile  Pull  and  Drain  Machine  (PPD). 
In  the  PPD,  the  projectiles  burster  well  is  removed,  the  agent  vacuum 
drained  and  transferred  to  the  Agent  Destruction  System  (ADS).  The  burster 
well  is  passed  through  a decon  bath;  decon  being  supplied  by  Central  Decon 
System  (CDS).  The  spent  decon  from  the  PPD  is  sent  to  the  ADS.  The  empty 
round  and  burster  well  are  then  conveyed  to  the  Metal  Parts  Furnace  (MPF) 
for  thermal  decontamination.  After  being  certified,  the  metal  parts  from 
the  MPF  are  sent  to  scrap  disposal. 
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The  ADS  neutralizes  the  agent  and  spent  decon  from  the  PDF/PPD.  Liquor 
containing  agent  residuals  from  the  MPF/DFS  scrubbers  are  also  detoxified  and 
dried;  salts  produced  are  chemically  analyzed,  and  upon  certification,  are 
drummed  and  sent  to  storage. 

5.2.2  Corrective  Maintenance  Action  (CMA)  Manning 

Table  5-2  summarizes  the  MTTR,  MTBF,  availability  and  the  maintenance 
manpower  requirements  of  the  munition  line  and  its  constituent  building  blocks 
as  determined  by  the  building  block  assessments  summarized  in  Section  4.0  and 
the  CAMOS  Maintainability  and  Reliability  Assessment,  Reference  1. 

Considering  only  single  failures  in  compliance  with  the  study  constraints, 
(no  multiple  building  block  failures),  it  is  evident  from  Table  5-2  that  at 
most,  a two  man  level  of  effort  is  required  to  perform  the  actual  corrective 
action  necessary.  It  is  to  be  noted,  however,  that  because  MTTR  is  in  excess 
of  two  hours,  multiple  work  crew  teams  must  be  used  in  relays  of  two  hour 
stints  for  corrective  actions  in  contaminated  (level  A)  areas. 

In  addition.  Table  5-2  indicates  (excluding  the  UTL,  DET  and  Transpor- 
tation which  are  considered  by  others)  that  the  ADS,  DFS,  MPF,  EHM,  PDM,  PPD, 
MHE,  and  SCS  are  the  munition  line  elements  which  dictate  most  significantly, 
the  following  line  maintenance  crew  requirements. 

1.  A minimum  of  two  electro-mechanical  repairmen  specially  trained 
in  process  equipment,  monitors,  controls  and  instruments,  to 
support  the  ADS,  MPF  and  DFS. 

2.  A minimum  of  two  repairmen  with  a good  basic  foundation  of 
maintenance  of  hydro  and  electro-mechanical  machines,  to 
support  the  EHM,  PPD,  MHE,  and  PDM. 

3.  At  least  one  electronics  technician  specially  trained  to  diagnose 
and  correct  faults  in  the  SCS  system. 

4.  A capability  of  supporting  continuously,  a two  men  level  of  effort 
in  level  A suits  within  the  CAMDS  safety  constraints  and  work  rules. 

5.  A general  capability  of  supporting  maintenance  In  all  other  non 
level  A contaminated  areas. 

Except  as  noted  above,  no  other  unique  skills  or  personnel  require- 
ments were  Isolated  for  this  munition  line. 
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5.2.3  Preventive  Maintenance  Action  (PMA)  Manning 

Table  5-2  summarizes  the  estimated  PMA  required  during  weekend  shut 
down  of  the  CAMDS  equipment.  It  does  not  include  deferred  corrective 
maintenance,  the  requirements  for  which  is  not  forecastable,  nor  readily 
quantified. 

Total  weekly  average  PMA  is  estimated  at  approximately  25  man  hours, 
19  of  which  are  performed  in  level  A suits.  To  conform  with  safety  work 
rules  relative  to  the  level  A suit  work  period  limitation  and  the  buddy 
system,  a PMA  crew  of  about  6 is  required,  working  two  shifts.  No  special 
PMA  related  skill  requirement  was  identified. 
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5.3  PROJECTILE/CARTRIDGES  WITHOUT  BURSTER  DEMIL  LINE 
5.3.1  Munition  Line  Description 
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NOTE 

The  following  non-burstered  projectiles  are 
stocked  at  Tooele  Army  Depot. 

105  MM  M360  (GB)  155  MM  M122  (GB) 

155  MM  M121  (GB)  8"  M426  (GB) 

155  MM  M121A1  (GB)  155  MM  M121A1  (VX) 

In  this  process,  shown  in  Figure  5-3,  the  munitions  are  taken  on  pallets 
from  their  storage  igloo  to  the  Material  Handling  Area  (MHA),  where  they  are 
temporarily  held  until  required  for  processing.  In  the  meantime,  the 
munitions  are  inspected  for  agent  leakage  at  both  the  igloo  and  MHA. 

A fork  lift  is  used  to  take  the  pallet  from  the  MHA  to  the  Unpack  Area 
(UPA),  where  rounds  are  removed  from  the  pallet  and  placed  on  the  Explosive 
Containment  Cubicle  (ECC)  by-pass  conveyor  which  carries  them  to  the  Projec- 
tile Disassembly  Facility  (PDF)  to  be  processed  in  the  Projectile  Pull  and 
Drain  Machine  (PPD).  The  pallets  are  sent  to  the  Dunnage  Incinerator  (DUN) 
for  burning  and  the  resulting  ash  sent  to  disposal. 

In  the  PPD,  the  projectiles  nose  closure  is  removed,  then  the  bruster 
well  is  extracted.  Agent  is  vacuum  drained  and  pumped  to  the  Agent  Destruc- 
tion System  (ADS).  The  burster  well  is  passed  through  a decon  bath;  decon 
being  supplied  by  the  Central  Decon  System  (CDS).  The  spent  decon  from  the 
PPD  is  also  pumped  to  the  ADS. 

The  empty  round,  burster  well  and  nose  closure  are  then  conveyed  via 
the  Material  Handling  Equipment  (MHE)  to  the  Metal  Parts  Furnace  (MPF)  for 
thermal  decontamination.  After  being  certified,  the  metal  parts  from  the 
MPF  are  sent  to  scrap  disposal. 

The  ADS  neutralizes  the  agent  and  spent  decon  from  the  PDF/PPD,  liquor 
containing  agent  residuals  from  the  MPF  is  detoxified  and  dried;  salts  produced 
are  chemically  analyzed,  and  upon  certification,  are  drummed  and  sent  to  storage. 

5.3.2  Corrective  Maintenance  Action  (CMA)  Manning 

Table  5-3  presents  an  assessment  of  maintenance  man  level  requirements 
and  maintainability/reliability  parameters  (MTBF,  MTTR,  availability)  for 
the  building  blocks  comprising  this  demil  line. 
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Per  Table  5-3,  excluding  the  DET  and  Transportation  whose  maintenance 
resources  are  determined  by  others,  the  MPF,  ADS,  PPD,  MHE  and  SCS  most 
significantly  dictate  the  maintenance  requirements  of  this  !demi 1 line. 
Discounting  multiple  building  block  failures,  Table  5-3  also  indicates 
that  a two  man  crew  is  required  to  perform  the  maintenance  actions  required 
and  since  MTTR's  exceed  2 hours,  most  repairs  in  contaminated  areas  will 
require  relaying  of  suited  repair  teams.  This  dictates  the  following  main- 
tenance crew  composition: 

1.  A minimum  of  two  electro-mechanical  repairmen  specially  trained 
in  process  equipment,  monitors,  controls. and  instruments,  to 
support  the  ADS  and  MPF. 

2.  A minimum  of  two  repairmen  with  a good  basic  foundation  of 
maintenance  of  hydro  and  electro-mechanical  machines,  to 
support  the  PPD  and  MHE. 

3.  At  least  one  electronics  technician  specially  trained  to 
diagnose  and  correct  faults  in  the  SCS  system. 

4.  A capability  of  supporting  continuously,  a two  man  level  of 
effort  in  level  A suits  within  the  CAMDS  safety  constraints 
and  work  rules. 

5.  A general  capability  of  supporting  maintenance  in  all  other 
non  level  A contaminated  areas. 

Except  as  noted  above,  no  other  unique  skills  or  personnel  requirements 
were  isolated  for  this  munition  line. 

5.3.3  Preventive  Maintenance  Action  (PMA)  Manning 

Table  5-3  summarizes  the  estimated  PMA  required  during  weekend  shut 
down  of  the  CAMDS  equipment.  It  does  not  include  deferred  corrective 
maintenance,  the  requirements  for  which  is  not  forecastable,  nor  readily 
quantified. 

Total  weekly  average  PMA  is  estimated  at  approximately  16  man  hours, 

12  of  which  are  performed  in  level  A suits.  To  conform  with  safety  work 
rules  relative  to  the  level  A suit  work  period  limitation  and  the  buddy 
system,  a PMA  crew  of  about  6 is  required,  working  two  shifts.  No  special 
PMA  related  skill  requirement  was  identified. 
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5.4  PROJECTILES  WITH  BURSTERS,  MUSTARD,  MUNITION  DEMIL  LINE 
5.4.]  Munition  Line  Description 

Figure  5-4  illustrates  schematics] ly , the  demil  line  for  mustard 
filled  projectiles  with  bursters.  All  building  blocks  shown  must  function 
to  sustain  production  of  the  munition  line.  The  process  begins  in  the  UPA 
where  projectiles  are  placed  on  a conveyor  which  feeds  them  one  at  a time 
to  the  PDM  situated  in  the  ECC.  The  PDM  cuts  the  nose  closure  off  the 
projectiles  and  extracts  the  burster.  The  burster  is  cut  up  and  sent  to 
the  DFS  with  the  nose  closure.  From  the  PDM,  the  projectiles  are  sent  to 
the  PPD  where  the  burster  well  is  extracted.  The  projectiles  (still  filled 
with  mustard)  and  burster  wells  are  then  conveyed  to  the  MPF  where  the 
mustard  is  incinerated.  Explosive  sludge  generated  by  the  sawing  operations 
in  the  PDM  are  sent  to  ETS,  then  to  the  ADS  for  removal  of  explosive 
components,  and  detoxification  and  disposal,  respectively. 

5.4.2  Corrective  Maintenance  Action  (CMA)  Manning 

Table  5-4  summarizes  the  MTTR,  MTBF,  availability  and  the  maintenance 
manpower  requirements  of  the  munition  line  and  its  constituent  building 
blocks  as  determined  by  the  building  block  assessments  summarized  in 
Section  4.0  and  the  CAMDS  Maintainability  and  Reliability  Assessment, 
Reference  1 . 

Considering  only  single  failures  in  compliance  with  the  study  con- 
straints, (no  multiple  building  block  failures),  it  is  evident  from 
Table  5-4  that  at  most,  a two  man  level  of  effort  is  required  to  perform 
the  actual  corrective  action  necessary.  It  is  to  be  noted,  however,  that 
because  MTTR  is  in  excess  of  two  hours,  multiple  work  crew  teams  must  be 
used  in  relays  of  two  hour  stints  for  corrective  actions  in  contaminated 
(level  A)  areas. 

In  addition.  Table  5-4  indicates  (excluding  the  UTL,  DET  and 
Transportation  which  are  considered  by  others)  that  the  ADS,  DFS,  MPF, 

EHM,  PDM,  PPD,  MHE  and  SCS  are  the  munition  line  elements  which  dictate 
most  significantly,  the  following  line  maintenance  crew  requirements. 
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Men  Req’d:  Reflects  actual  canning  required  to  effect  CMA  cr  PMA.  Requirements  of  buddy  system  not  included 
(to  be  considered  later) 

* Not  considered,  see  discussion  Section  3.0 

**  Maintenance  accomplished  at  depot  level 

***  Deferred  maintenance  (filter  change-out),  rtsust  be  scheduled  as  needed. 
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1.  A minimum  of  two  electro-mechanical  repairmen  specially 
trained  In  process  equipment,  monitors,  controls  and 
Instruments,  to  support  the  ADS,  MPF  and  DFS. 

2.  A minimum  of  two  repairmen  with  a good  basic  foundation 
of  maintenance  of  hydro  and  electro-rnechanlcal  machines, 
to  support  the  EHM,  PPD,  MHE,  and  PDM. 

3.  At  least  one  electronics  technician  specially  trained  to 
diagnose  and  correct  faults  In  the  SCS  system. 

4.  A capability  of  supporting  continuously,  a two  man  level 
of  effort  In  level  A suits  within  the  CAMDS  safety  con- 
straints ana  work  rules. 

5.  A general  capability  of  supporting  maintenance  In  all 
other  non  level  A contaminated  areas. 

Except  as  noted  above,  no  other  unique  skills  or  personnel  requirements 
were  Isolated  for  this  munition  line. 

5.4.3  Preventive  Maintenance  Action  (PMA)  Manning 

Table  5-4  summarizes  the  estimated  PMA  required  to  be  performed  during 
weekend  shut  down  of  the  CAMDS  equipment.  It  does  not  include  deferred 
corrective  maintenance,  the  requirements  for  which  is  not  forecastable,  nor 
readily  quantified. 

Total  weekly  average  PMA  is  estimated  at  approximately  22  man  hours, 
half  of  which  is  performed  in  level  A suits.  To  conform  with  safety  work 
rules  relative  to  the  level  A suit  work,  period  limitation  and  the  buddy 
system,  a PMA  crew  of  about  6 is  required,  working  two  shifts.  No  special 
PMA  related  skill  requirement  was  identified. 
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5.5  4.2  INCH  MORTAR,  MUSTARD  MUNITION  DEMIL  LINE 

5.5.1  Munition  Line  Description 

The  system  for  the  demil  of  mustard  filled  4.2  inch  mortar  cartridges 
is  shown  in  Figure  5-5.  Sustained  processing  of  4.2  inch  mortars  require 
the  functioning  of  all  building  blocks  shown.  Processing  of  4.2  inch 
mortars  involve  the  following  steps.  In  the  UPA,  removal  of  the  propelling 
charge,  obturator,  and  base  plate  is  effected  by  UPA  personnel.  From  the 
UPA,  the  mortar  is  sent  to  the  ECC  via  conveyor.  In  the  ECC,  the  fuse  burster 
assembly  is  removed  and  the  burster  and  the  fuse  are  sent  to  the  DFS.  From 
the  ECC,  the  mortar  is  sent  to  the  PPD  where  the  burster  well  is  extracted. 
Both  burster  well  and  mustard  filled  mortar  are  then  finally  sent  to  the 
MPF  for  agent  incineration  and  metal  parts  decontamination. 

5.5.2  Corrective  Maintenance  Action  (CMA)  Manning 

Table  5-5  summarizes  the  MTTR,  MTBF,  availability  and  the  maintenance 
manpower  requirements  of  the  munition  line  and  its  constituent  building 
blocks  as  determined  by  the  build  block  assessments  summarized  in  Section 
4.0  and  the  CAMDS  Maintainability  and  Reliability  Assessment,  reference  1. 

Considering  only  single  failures  in  compliance  with  the  study  con- 
straints (no  multiple  building  block  failures),  it  is  evident  from  Table 
5-5  that  at  most,  a two  man  level  of  effort  is  required  to  perform  the 
actual  corrective  actions  necessary.  It  is  to  be  noted,  however,  that 
because  MTTRs  are  in  excess  of  2 hours,  multiple  work  crew  teams  must  be 
used  in  relays  of  2 hour  stints  for  corrective  actions  in  contaminated 
(level  A)  areas. 

In  addition,  Table  5-5  indicates  (excluding  the  UTL,  DET  and  Transporta- 
tion which  are  considered  by  others)  that  the  ADS,  DFS,  MPF,  MHE,  EHM,  MOR, 
PPD,  and  SCS  are  the  munition  line  elements  which  dictate  collectively, 
the  following  line  maintenance  crew  requirements. 

1.  A minimum  of  two  electro-mechanical  repairmen  specially  trained 
in  process  equipment,  monitors,  controls  and  instruments,  to 
support  the  ADS,  MPF  and  DFS. 

2.  A minimum  of  two  repairmen  with  a good  basic  foundation  of 
maintenance  of  hydro  and  electro-mechanical  machines,  to  support 
the  EHM,  PPD,  MHE  and  MOR. 
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TABLE  5-5.  4.2  INCH  MORTAR  DEMIL  LINE  MAINTENANCE  AND 

RELIABILITY  SUMMARY 
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Men  Req'd:  Reflects  actual  rranning  required  to  effect  CMA  or  PMA.  Requirements  of  buddy  system  not  included 
(to  be  considered  later) 

* Not  considered,  see  discussion  Section  3.0 

*♦  Maintenance  accomplished  at  depot  level 

***  Deferred  maintenance  (filter  change-out),  must  be  scheduled  as  needed. 


I 


3.  At  least  one  electronics  technician  specially  trained  to  diagnose 
and  correct  faults  In  the  SCS  system. 

4.  A capability  of  supporting  continuously,  a two  man  level  of 
effort  in  level  A suits  within  the  CAMDS  safety  constraints  and 
work  rules. 

5.  A general  capability  of  supporting  maintenance  in  all  other  non- 
level  A contaminated  areas. 


Except  as  noted  above,  no  other  4.2  inch  mortar  munition  demil  line, 
unique  skill  or  personnel  requirements  were  Isolated. 

5.5.3 

Table  5-5  summarizes  the  estimated  PMA  required  during  weekend  shut 
down  of  the  CAMDS  equipment.  It  does  not  Include  deferred  corrective 
maintenance,  the  requirement  for  which  Is  not  forecastable,  nor  readily 
quantified. 

Total  weekly  average  PMA  Is  estimated  at  approximately  22  man  hours, 
half  of  which  is  performed  In  level  A suits.  To  conform  with  safety  work 
rules  relative  to  the  level  A suit  work  period  limitation  and  the  buddy 
system,  a PMA  crew  of  about  6 Is  required,  working  two  shifts.  No  special 
PMA  related  skill  requirement  was  identified. 


Preventive  Maintenance  Action 


Mannlnc 
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) 5.6  M2 3 MINE,  VX,  MUNITION  DEMIL  LINE 

5.6.1  Munition  Line  Description 

The  system  for  the  demil  of  M23  mines  is  shown  in  Figure  5-6. 

Sustained  operation  of  the  demil  line  requires  the  functioning  of  all 
building  blocks  shown.  Actual  demil  of  the  mines  starts  in  the  UPA  where 
mines  are  fed  one  at  a time,  to  the  ECC  via  conveyor.  In  the  ECC,  the  mine 
is  positioned  in  the  MIN  machine  where  it  is  punched  and  drained.  The  agent 
is  sent  to  the  ADS  for  detoxification  and  disposal,  and  the  mine  body, 
burster  and  booster  are  sent  to  the  DFS  where  the  residual  agent  and 
explosive  materials  are  incinerated. 

5.6.2  Corrective  Maintenance  Action  (CMA)  Manning 

Table  5-6  summarizes  the  MTTR,  MTBF,  availability  and  man  power 
required  to  effect  maintenance  on  the  M23  mine  munition  line  and  its 
composite  building  blocks  as  determined  by  the  building  block  assessments 
summarized  in  Section  4.0  and  CAMDS  Maintainability  and  Reliability 
Assessment,  Reference  1. 

Per  Table  5-6,  excluding  the  DET  and  Transportation  whose  maintenance 
resources  are  determined  by  others,  the  ADS,  DFS,  MIN,  EHM,  and  SCS  are  the 
building  blocks  which  most  significantly  dictate  the  maintenance  require- 
ments of  this  demil  line.  In  addition,  discounting  multiple  building  block 
failures.  Table  5-6  indicates  that  at  most,  a two  man  crew  is  required  to 
perform  the  maintenance  actions  required  and  since  MTTR's  exceed  2 hours, 
most  repairs  in  contaminated  (level  A)  areas  will  require  relaying  of 
suited  repair  teams. 

The  above  considerations  therefore  dictate  a maintenance  crew  which 
features: 

1.  A minimum  of  two  electro-mechanical  repairmen  specially 
trained  in  process  equipment,  monitors,  controls  and  instru- 
ments, for  the  maintenance  of  the  ADS  and  DFS. 

2.  A minimum  of  two  repairmen  with  a good  foundation  in  the 
maintenance  of  hydro  and  electro-mechanical  machines  to 
support  the  MIN  and  EHM. 
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Men  Req'd:  Reflects  actual  manning  required  to  effect  CMA  or  PMA.  Requirements  of  buddy  system  not  included 
(to  be  considered  later) 

* Not  considered,  see  discussion  Section  3.0 

**  Maintenance  accomplished  at  depot  level 

***  Deferred  maintenance  (filter  change-out),  must  be  scheduled  as  needed. 


3.  At  least  one  electronics  technician  specially  trained  to 
diagnose  and  correct  faults  in  the  SCS  computer. 

4.  A capability  of  supporting  continuously,  a two  man  level  of 
effort  in  level  A suits  within  the  CAMDS  safety  constraints 
and  work  rules. 

5.  A capability  of  supporting  any  maintenance  action  in  any 
other  non-level  A protection  areas. 

Except  as  noted  above,  no  other  M23  mine  munition  line  unique  skills 
or  personnel  requirements  were  identified. 

5.6.3  Preventive  Maintenance  Action  (PMA)  Manning 

Table  5-6  summarizes  the  estimated  PMA  required  during  weekend  shut 
downs  of  the  CAMDS  equipment.  It  does  not  include  deferred  maintenance, 
the  requirement  for  which  is  not  forecastable,  nor  readily  quantified. 

The  total  weekly  average  PMA  is  estimated  at  roughly  15  man  hours, 
approximately  half  of  which  requires  level  A protection.  To  conform  with 
CAMDS  safety  work  rules  (2  hour  limitation  on  level  A suit  work  period, 
buddy  system,  etc.),  a PMA  crew  of  6 or  7 men  is  required  working  one 
weekend  shift.  No  special  PMA  related  skill  requirement  was  identified. 


5.7  BULK  ITEMS  (GB/VS),  MUNITION  DEMIL  LINE 
5.7.1  Munition  Line  Description 


The  system  for  the  demil  of  GB/VX  filled  bulk  items  (spray  tanks, 

MC-1  bombs,  MK-94  bombs  and  ton  containers)  is  shown  in  Figure  5-7.  Sus- 
tained demil  of  bulk  items  require  the  functioning  of  all  building  blocks 
shown.  Four  different  fixtures,  each  tailored  to  the  requirements  of  a 
different  bulk  item,  are  used  in  the  BIF  to  drain  the  bulk  item  of  agent. 
Only  one  fixture  can  be  placed  and  used  in  the  BIF,  thus  limiting  demil 
operations  to  a single  bulk  item  type  at  any  given  time. 

During  demil  operations,  bulk  items  are  taken  directly  from  storage 
to  the  BIF  where  they  are  placed  on  the  drain  fixture.  For  the  bombs  and 
the  spray  tank,  a drain/vent  hole  is  drilled  through  the  wall  of  the  agent 
containment  vessel,  and  the  agent  is  pumped  out  and  sent  to  the  ADS  for 
detoxification  and  disposal.  The  bombs  or  spray  tank  is  then  rinsed  with 
decon  solution.  The  resulting  spent  decon  solution  is  sent  to  the  ADS  for 
detoxification  and  disposal.  The  drained  bombs  or  spray  tank  is  finally 
sent  to  the  MPF  where  any  residual  agent  is  incinerated;  the  decontaminated 
metal  parts  are  disposed  of  as  scrap. 

For  ton  containers,  agent  draining  and  decon  rinsing  is  effected 
using  valves  on  the  container  in  lieu  of  a hole  drilled  through  the 
container  wall.  All  other  operations  are  similar  to  that  of  the  bombs 
and  spray  tank. 

5.7.2  Corrective  Maintenance  Action  (CMA)  Manning 

Table  5-7  summarizes  the  MTTR,  MTBF,  availability  and  the  maintenance 
manpower  requirements  of  the  bulk  item  demil  line  and  its  composite  build- 
ing blocks  as  determined  by  the  building  block  assessments  summarized  in 
Section  4.0  and  the  CAMDS  Maintainability  and  Reliability  Assessment, 
reference  1 . 

Per  Table  5-7,  discounting  the  DET  and  Transportation  whose  maintenance 
resources  are  determined  by  others,  it  is  clear  that  the  building  blocks 
which  most  significantly  influence  maintenance  requirements  are  the  ADS  and 
MPF.  Furthermore,  excluding  multiple  building  block  failures,  Table  5-7 
clearly  shows  that  at  most,  a two  man  crew  is  required  to  perform  the  actual 
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Figure  5-7  Munition  Demil  System  - Bulk  Items,  GB/VX 


4.20  ELECTRICAL  DISTRIBUTION  SYSTEM  (ELE),  BB  #27 

4.20.1  Purpose 

The  electrical  distribution  system  supplies  and  distributes  commercial  and 
emergency  standby  power  throughout  the  CAMDS  site. 

4.20.2  Description 

Electrical  power  is  supplied  at  the  12,470  volt  level  by  Utah  Power  & Light 
Co.  At  the  CAMDS  site,  this  power  is  reduced  to  208V  and  480V  and  is  connected 
to  six  motor  control  centers.  All  power  cables  are  supported  in  cable  trays 
throughout  the  CAMDS  complex. 

Three  diesel  engine  driven  emergency  standby  generators  provide  power  in 
case  of  commercial  power  failure  to  ensure  safe  shutdown  of  the  demil  operations. 

Details  of  the  emergency  standby  generator  sets  were  not  available  for 
review.  The  secondary  power  contains  in  excess  of  1000  electromechanical 
switching  and  overload  units.  The  significant  types  and  approximate  quantities 
contributing  to  preventive  or  corrective  maintenance  are  listed  below: 


Item  Quantity 

• Breakers,  circuit  482 

• Relays  4 

• Starters,  motor  49 

• Contactors  5 

• Transformers,  control  63 

• Heaters,  overload  115 

t Fuse,  buss  62 


4.20.3  Special  and  Safety  Requirements 

No  special  requirements  during  CMA  or  PMA  were  identified. 

4.20.4  Typical  Preventive  Maintenance  Actions  (PMA) 

The  typical  PMA  will  consist  of  visual  observation/inspection  to  determine 
physical  condition  of  wiring  insulation,  arcing  conditions  indicating  loose 
connections,  or  other  conditions  where  impending  component  failure  is  evident. 
The  exposed  power  cables  running  between  CAMDS  housings  in  cable  trays  should 
be  inspected  periodically  for  indications  of  insulation  damage  from  vermin 
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Men  Req'd:  Reflects  actual  manning  required  to  effect  CMA  or  PMA.  Requirements  of  buddy  system  not  included 
(to  be  considered  later) 

* Net  considered,  see  discussion  Section  3.0 

**  Maintenance  accomplished  at  depot  level 

***  Deferred  maintenance  (filter  change-out) , must  be  scheduled  as  needed 
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corrective  actions  required,  and  since  MTTR's  exceed  2 hours,  most 
repairs  in  contaminated  areas  (level  A)  will  require  relaying  of  suited 
repair  teams. 


The  munition  demil  line  therefore  dictates  a maintenance  crew  which 
primarily  features: 

1.  A minimum  of  two  electro-mechanical  repairmen  specially 
trained  in  process  equipment,  monitors,  controls  and 
instruments  to  maintain  the  ADS  and  MPF. 

2.  A capability  of  supporting  continuously  a two  man  level 
of  effort  in  level  A suits  within  the  CAMDS  safety  con- 
straints and  work  rules. 

3.  A capability  of  supporting  any  maintenance  action  in  any 
other  non  level  A protection  area. 

Except  as  noted  above,  no  other  special  skill  types  or  personnel 
requirements  necessary  to  support  this  demil  line  were  identified. 

5.7.3  Preventive  Maintenance  Action  (PMA)  Manning 

Per  Table  5-7,  approximately  12-1/2  manhours  of  PMA  is  projected 
during  weekend  shut  downs  of  the  CAMDS  equipment,  approximately  6 man- 
hours of  which  require  level  A suits.  This  estimate  does  not  include 
deferred  maintenance  which  is  not  forecastable,  or  readily  quantified. 

A PMA  crew  of  6 men  working  one  weekend  shift  is  projected  necessary. 

No  special  skill  requirements  were  identified. 


^ - 


I 


5.8  MUSTARD  FILLED  TON  CONTAINER  DEMIL  LINE 

5.8.1  Demil  Line  Description 

Figure  5-8  Illustrates  schematically,  the  processing  of  mustard  filled 
ton  containers  and  the  building  blocks  necessary  to  support  the  demil  opera- 
tions. This  is  the  simplest  demil  line  which  directly  involves  only  2 
building  blocks.  Mustard  ton  containers  a-e  taken  directly  from  storage 
to  the  MPF  where  holes  are  punched  in  the  ton  container  and  volatilization 
and  incineration  of  the  agent  occurs.  Scrubber  liquor  from  the  MPF's  air 
pollution  equipment  is  sent  to  the  ADS  for  disposal.  The  decontaminated 
ton  containers  are  sent  to  disposal. 

5.8.2  Corrective  Maintenance  Action  (CMA)  Manning 

Table  5-8  suimarizes  the  MTTR,  MTBF,  availability  and  man  power  re- 
quired to  effect  maintenance  on  the  mustard  ton  container  demil  line  and 
its  composite  building  blocks  as  determined  by  the  assessments  summarized 
in  Section  4.0  and  the  CAMDS  Maintainability  and  Reliability  Assessment, 
reference  1. 

Excluding  the  DET  and  Transportation  building  blocks,  whose  maintenance 
requirements  are  determined  by  others,  the  maintenance  requirements  of  this 
demil  line  are  dominated  by  the  needs  of  the  MPF  and  ADS.  Therefore,  like 
the  GB/VX  Bulk  Items  demil  line,  this  demil  line  dictates  a maintenance 
crew  which  primarily  features: 

1.  A minimum  of  two  electro-mechanical  repairmen  specially  trained 
in  process  equipment,  monitors,  controls  and  instruments,  to 
maintain  the  ADS  and  MPF. 

2.  A capability  of  supporting  continuously  a two  man  level  of  effort 

in  level  A suits  within  the  CAMDS  safety  constraints  and  work  rules. 

3.  A capability  of  supporting  any  maintenance  action  in  any  other 
non  level  A protection  areas. 

Except  as  noted  above,  no  other  special  skill  types  or  personnel 
requirements  necessary  to  support  this  demil  line  were  identified. 

5.8.3  Preventive  Maintenance  Action  (PMA)  Manning 

Per  Table  5-8,  approximately  10  to  11  man  hours  weekly  are  required 
to  perform  PMA  on  this  demll  line.  Of  these,  approximately  5 to  6 man  hours 
must  be  expended  in  level  A contaminated  areas.  A maintenance  crew  of  5 
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men  minimum  Is  necessary  to  perform  PMA  during  one  weekend  work 
shift. 

Note  that  deferred  maintenance  Is  not  considered  in  these  estimates. 
Additional  man  power  to  perform  deferred  maintenance  must  be  scheduled  as 
necessary  on  a week  to  week  basis,  or  the  PMA  staff  must  be  "oversized" 
to  accommodate  deferred  maintenance  which  Inherently  is  not  forcastable. 


6.0  CAMDS  MAINTENANCE  RESOURCE  ASSESSMENT 


6.1  CAMDS  MAINTENANCE  APPROACH 

Three  general  but  distinct  maintenance  approaches  can  be  applied  to  sup- 
port CAMDS,  viz.,  breakdown,  preventive  and  engineered  maintenance.  Briefly 
these  are  defined  as  follows. 

Breakdown  maintenance  permits  equipment  to  operate  until  failure  before 
it  is  replaced  or  repaired.  It  entails  little  planning  but  downtimes  may  be 
excessive  if  maintenance  resources  are  not  postured  to  cope  with  these  failures 
with  the  proper  maintenance  personnel,  skills,  facilities  and  replacement  or 
repair  parts. 

The  preventive  maintenance  approach  utilizes  scheduled  inspections  and 
periodic  equipment  overhauls  or  replacements  to  prevent  breakdowns.  This 
approach  embraces  significantly  more  actions  than  what's  normally  performed 
during  preventive  maintenance  actions  (routine  services)  in  the  form  of  test, 
equipment  replacement  and  overhaul  which  is  to  be  routinely  performed.  This 
approach  can  be  effective,  but  is  generally  expensive  and  is  net  a guarantee 
against  breakdowns  stemming  from  random  failures. 

Engineered  maintenance  utilizes  predictive  testing  and/or  actual  operating 
experience  (or  experience  of  similar  systems  in  similar  applications)  to  forecast 
equipment  overhaul,  replacement  or  repair  to  prevent  breakdowns.  It  combines 
the  advantages  of  the  other  approaches,  but  can  only  be  effectively  employed 
if  the  necessary  predictive  data  base  is  available. 

While  any  of  the  approaches  can  be  used,  breakdown  maintenance  appears 
most  compatible  with  the  CAMDS.  The  engineered  maintenance  approach  is  clear- 
ly not  practical  for  CAMDS  because  of  the  lack  of  the  maintenance  forecasting 
data  base.  As  is  generally  true  for  all  "first"  systems,  operational  experi- 
ence is  not  available.  In  addition,  predictive  testing  has  not  been  accomplished 
and  is  proK  ly  not  practical  for  CAMDS  because  of  the  complexity  of  the  system 
and  multiplicity  of  critical  elements,  making  isolation  of  a comprehensive  set 
of  predictive  tests  difficult,  if  not  impossible,  and  certainly  expensive. 
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The  preventive  maintenance  approach  is  also  not  practical  for  CAMDS  be- 
cause of  the  following.  The  CAMDS  Maintainability  and  Reliability  Assess- 
ment, Reference  1.,  predicts  mean  time  between  failures  (MTBF)  for  the  dif- 
ferent munition  lines  varying  from  24.6  to  123.7  hours,  with  60  hours  being 
representative.  These  MTBF's  suggest  that  effective  preventive  maintainance 
would  require  scheduled  shutdowns  of  the  munition  lines  on  the  average  of  every 
6th  or  7th  work  shift  for  equipment  inspections,  tests,  overhaul,  replacement 
or  repair.  This  operation  encompasses  more  downtime  and  resources  than 
correction  of  a single  point  breakdown.  The  preventive  maintainance  ap- 
proach would  therefore  not  only  cost  more  than  breakdown  maintenance,  but  would 
decrease  the  system's  availability  and  therefore  its  productivity.  It  is  also 
evident  that  preventive  maintenance  is  attractive  generally  only  when  avoid- 
ance of  unscheduled  shutdowns  is  of  paramount  importance. 

The  breakdown  maintenance  approach  is  therefore  recommended  for  CAMDS. 

While  this  approach  requires  posturing  of  the  maintenance  resources  which 
are  not  insignificant,  for  rapid  repair  of  breakdowns,  it  is  still  considered 
the  cost  effective  approach  for  CAMDS.  It  is  to  be  noted  that  this  approach 
will  be  particularly  attractive  during  the  initial  operations  of  the  different 
CAMDS  equipment  and  munition  lines  where  numerous  equipment  malfunctions, 
breakdowns  and  other  "teething  problems"  are  anticipated. 


6.2  CAMDS  MAINTENANCE  CADRE 


i To  meet  the  requirements  of  breakdown  maintenance,  the  CAMDS  maintenance 

) personnel  must  be  highly  motivated,  innovative,  multiskilled  craftsmen,  with 

a good  solid  basic  understanding  of  the  relatively  complex  electro-mechanical 
systems  and  chemical  processes  involved.  In  addition,  the  CAMDS  maintenance 
personnel  must  possess  certain  mental  attributes,  most  important  being  a 
capability  of  functioning  effectively,  in  isolation  (with  a partner)  in 
confining,  mobility  and  dexterity  limiting  protective  gear  in  a toxic  and 
lethal  environment.  The  first  set  of  requirements  can  be  readily  assured  by 
proper  screening,  selection  and  training  of  personnel.  The  second  set  is 
somewhat  harder  to  achieve,  for  regardless  of  indoctrination,  training  or 
even  experience,  most  individuals  cannot  approach  jobs  requiring  routine 
confrontations  with  a potentially  lethal  environment  without  some  degree 
of  nervousness  to  the  detriment  of  productivity. 

The  primary  purpose  of  the  maintainance  crew  is  to  maintain  the  operational 
capabilities  of  the  demil  equipment  and  minimize  system  downtime  with  impeccable 
safety.  To  meet  this  objective,  an  intelligent  and  thoroughly  trained  staff  which 
thinks  and  performs  as  a homogeneous  unit  must  be  assembled. 

6.2.1  Maintenance  Personnel  Types 

y 

The  maintenance  staff  should  consist  of  a line  maintenance  staff  and  an 
administrative  staff.  As  envisioned  for  CAMDS,  the  administrative  staff  should 
consist  of  a chief  administrator  (Chief  of  Maintenance),  technical  assistants, 
provisioning  specialists  and  clerical  and  secretarial  help.  The  chief  ad- 
ministrator is  responsible  for  all  maintenance  of  the  CAMDS  equipment,  and 
all  maintenance  personnel  and  resources.  He  is  assisted  by  technical  assistants 
with  associate  or  bachelor's  degrees  to  help  in  the  administration  of 
maintenance  resources  and  to  maintain  and/or  develop  the  technical  paperwork 
such  as  procedures,  standards,  failure  analyses  and  disposition  reporting/ 
recording,  etc.  The  provisions  specialists  establishes,  maintains  and  dispenses 
maintenance  provisions,  including  tools,  repair/replacement  parts  and  materials. 

To  accommodate  the  breakdown  maintenance  approach,  each  operating  work  shift 
must  be  accompanied  by  a line  maintenance  crew  capable  of  coping  with  any  and 
all  maintenance  actions  required.  The  nucleus  of  the  line  maintenance  staff  con- 
sists of  foremen,  technicians  and  mechanics.  The  line  maintenance  staff  is 

•t; 
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divided  into  as  many  line  maintenance  crews  as  there  are  daily  operating  shifts, 
each  with  equal  capabilities.  Each  shift  maintenance  crew  is  headed  by  a shift 
supervisor  (foreman)  who  coordinates  and  directs  all  maintenance  actions  during 
his  shift.  He  also  coordinates  with  his  predecessor  and  relief  to  ensure 
continuity  of  maintenance  activities  from  shift  to  shift. 

The  backbone  of  the  line  maintenance  staff  is  the  mechanics  and  technicians 
who  perform  the  actual  maintenance  of  the  CAMDS  equipment.  These  are  the 
skilled  repairmen  specially  trained  to  effect  repairs  within  certain  building 
block  types,  but  fully  capable  of  assisting  with,  or  even  performing  maintenance 
beyond  his  normal  sphere  of  responsibilities.  Because  explosive  and  toxic 
agent  confinement  considerations  severely  restrict  maintenance  access,  the  crew 
which  can  effectively  work  on  the  equipment  at  any  one  time  in  response  to  a 
single  point  failure,  is  very  limited.  Maximum  repairmen  flexibility  and 
utilization  is  therefore  vital  to  efficient  maintenance  and  minimum  downtime. 

It  is  therefore  exigent  that  maintenance  personnel  not  be  classified  in  union 
contracts  by  trade  and  not  be  limited  to  specific  crafts. 

To  assist  the  maintenance  mechanics  and  technicians,  mechanics'  helpers 
are  provided.  These  helpers  perform  as  directed  by  the  mechanics  and 
technicians  in  direct  line  maintenance  or  supportive  functions. 
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6.2.2  Personnel  Skills  and  Deployment 

The  basic  maintenance  personnel  requirements  (skills  and  numbers) 
were  determined  through  an  evaluation  of  the  maintenance  requirements  of  the 
building  blocks  and  the  munition  lines.  As  described  earlier,  each  building 
block  was  initially  evaluated  separately  to  identify  its  maintenance  needs; 
the  munition  lines  were  then  analyzed  to  isolate  any  additional  munition  line 
oriented  maintenance  requirements. 

The  consolidated  results  of  these  evaluations  indicate  a shift  line 
maintenance  crew  consisting  of  the  following  personnel  types  and  numbers. 

• A shift  supervisor 

• 2 Electro-mechanical  technicians  with  a basic  training  of  electro- 
mechanical systems  and  special  training  in  process  components,  controls, 
monitors  and  instruments. 

• 2 Electro-mechanical  mechanics  (the  term  "mechanic"  is  used  here  to 
distinguish  these  types  from  the  "technicians"  described  above), 
with  a basic  foundation  of  hydro-  and  electro-mechanical  mechanisms 
and  machines. 

• An  electronics  technician  specially  trained  to  maintain  the  SCS,  COM, 
and  CTV. 

• 2 Mechanics'  helpers 

The  composition  of  this  shift  line  maintenance  crew  is  dictated  by  the 
following  considerations. 

• Electro-Mechanical  Technicians;  The  ADS,  DFS  and  MPF  are  vital  elements 
in  all  the  munition  lines.  Without  exception  at  least  two  of  these 
building  blocks  representing  the  subsystems  which  ultimately  destroy 
agent  via  incineration  or  neutralization,  are  employed  in  all  muni- 
tion demilitarization  operations.  These  building  blocks  also  have  in 
common,  the  extensive  use  of  process  monitors,  controls,  pumps,  and 
instruments  which  are  projected,  as  a group,  to  be  one  of  the  most 
failure  prone  elements.  These  building  blocks  merit,  therefore  a 
separate  crew  specially  trained  to  maintain  these  subsystems.  Further, 
to  assure  efficiency  and  proficiency,  this  crew  should  be  fundamentally 
dedicated  to  these  building  blocks  but  may  assist  in  maintenance  in 
other  areas  as  the  need  occurs.  Because  projected  MTTR's  for  these 
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building  blocks  exceed  the  two  hour  work  period  limitation  (per  suit 
entry)  by  wide  margins  (average  MTTR  is  lh  hours),  a minimum  of  two 
fully  trained  technicians  per  operational  work  shift,  working  in  re- 
lays with  mechanics  helpers,  are  necessary. 

» Electronics  Technicians:  The  CTV,  COM  and  SCS  are  vital  support 

elements  in  all  munition  lines  and  are  utilized  during  all  demilitariza- 
tion operations.  These  building  blocks  have  in  common  the  extensive 
use  of  electronic  components  requiring  highly  specialized  knowledge  and 
training.  Because  these  building  blocks  are  vital  to  the  demil  opera- 
tions, rapid  fault  diagnosis  and  repair  is  dictated  which  precludes 
reliance  of  outside  contract  support.  Therefore,  to  support  these 
building  blocks  in  a fashion  that  assures  maximum  availability,  a 
minimum  of  one  electronic  technician  per  shift,  capable  of  fault 
isolation  to  the  lowest  replaceable  module  level  is  indicated. 

• Electro-Mechanical  Mechanics:  Generally,  with  the  exception  of  the 
building  blocks  cited  above,  the  rest  of  the  CAMDS  building  blocks 
evaluated  in  this  assessment  are  basically  hydro-  and  electro- 
mechanical systems.  Evaluations  of  these  building  blocks  and  their 
associated  munition  lines  indicate  that  maintenance  can  be  readily 
accomplished  with  a two  man  crew  who  physically  effect  the  actual  re- 
pair with  appropriate  assistance  and  coordination  from  operators  at 
control  stations.  For  the  most  part,  maintenance  consists  of  isola- 
tion and  replacement  of  faulty  components.  In  non  toxic  areas,  this 
presents  no  special  problem.  In  toxic  areas  however,  the  projected 
MTTR's  exceed  the  two  hour  level  A suit  work  limitation  (per  suit 
entry)  requiring  relaying  of  repair  teams,  thereby  increasing  personnel 
requirements.  A minimum  of  two  repair  teams  is  necessary,  each  comprised 
of  a fully  trained  mechanic  and  a mechanics  helper. 

• Mechanics  Helpers:  These  helpers  assist  the  technicians  and  the 
mechanics  perform  maintenance.  They  in  general,  provide  support  as 
directed  by  the  shift  supervisor  or  the  mechanic  or  technician  assisted. 
They  also  function  as  the  backup  man  (*s  masted)  to  the  crew  working  in 
level  A suit  in  toxic  areas.  Mechanic  and  technician  trainees  are  in- 
cluded in  this  personnel  category  until  they  become  fully  qualified 
maintenance  repairmen.  A minimum  of  two  helpers  are  required. 
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The  number  of  the  maintenance  personnel  types  were  determined  by  de- 
ployment considerations  as  follows.  Figure  6-1  illustrates  the  scheduling 
and  assignments  of  the  shift  maintenance  crew  for  a failure  in  a toxic  area 
of  the  MPF,  DFS  or  ADS.  Pertinent  assumptions  significant  to  Figure  6-1  are 
as  follows. 


1.  For  convenience,  the  failure  is  assumed  to  occur  at  the  end  of  the 
previous  work  shift.  Failures  are  likely,  in  fact,  to  occur  any 
time  during  a work  shift;  this  however,  does  not  alter  the  manning 
requirement.  Its  principle  impact  is  that  two  or  more  work  shifts 
may  be  involved  in  maintenance  actions. 

2.  The  shaded  areas  shown  represent  the  time  required  to  get  into  and  out 
of  Level  A suits.  While  shown  as  a single  h hour  block  at  the  begin- 
ning of  a suited  period,  it  is  shown  as  such  only  for  convenience. 

This  period  in  reality,  encompasses  two  separate  actions  occurring 

at  both  ends  of  the  2 hour  suited  period. 

3.  After  each  work  period  in  level  A suits,  a h hour  observation  and  rest 
period  is  requird,  to  ascertain  that  inadvertent  exposure  to  agent 

has  not  occurred.  These  periods  are  designated  by  "OBSV." 

4.  A work  shift  includes  a one  hour  break  and  lunch  period.  Personnel  are 
at  the  CAMDS  site  a minimum  of  9 elapsed  clock  hours  as  shown. 

5.  The  shift  supervisor  directs  and  monitors  the  overall  maintenance 
action  from  the  CON.  The  electronics  technician,  who  is  not  involved 
directly  in  this  fault  episode,  assists  the  shift  supervisor  in 
monitoring  and  aoordinating  maintenance  actions. 

6.  Repair  teams  consisting  of  an  electro-mechanical  ( E-M)  technician 

and  a mechanics'  helper,  work  in  relays  to  perform  the  actual  fault  cor- 
rection. MTTR's  are  such  that  a single  crew  working  a two  hour  shift 
cannot  complete  fault  isolation  and  elimination. 


7.  The  E-M  mechanics  are  partially  suited  and  function  as  backup  men  to 
the  suited  work  teams  as  shown.  They  are  also  available  when  not  re- 
quired as  backup  men  to  provide  assistance  as  directed  by  the  shift 
supervisor. 
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the  idle  CAMDS  operating  cadre. 


9.  The  personnel  and  facilities  which  normally  support  the  operating 
CAMDS  cadre,  i.e.,  the  PSC  personnel  are  also  available  to  support 
the  maintenance  crew. 

10.  E-M  mechanics  and  technicians  assist  the  electronics  technician  in 
any  repair  action  required  in  toxic  areas  of  building  blocks  normal- 
ly under  their  respective  responsibilities.  Further,  such  repair 
action  is  universally  removal  and  replacement  of  assemblies  or 
components  with  no  in-situ  repair. 

11.  Breakdown  maintenance  of  the  UTL  systems  and  the  ELE  diesel  generator 
is  to  be  effected  by  depot  maintenance. 

It  is  obvious  that  Figure  6-1  can  be  made  applicable  to  faults  in  the 
building  blocks  normally  serviced  by  the  E-M  mechanics  rather  than  the  E-M 
technicians  by  interchanging  the  E-M  mechanics  positions  for  E-M  technicians. 

It  is  further  obvious  that  for  fault  correction  in  the  non  toxic  areas,  the  manni 
level  dictated  by  Figure  6-1  exceeds  the  manpower  actually  required  primarily  be- 
cause the  two  hour  level  A suit  work  stint  limitation  does  not  apply. 

Figure  6-1  therefore  represents  the  minimum  line  maintenance  crew  per 
work  shift  necessary  to  cope  with  any  unscheduled  shutdown  of  the  production 
line  as  is  required  by  the  breakdown  maintenance  approach  adopted  in  this 
assessment.  Comparison  of  this  line  maintenance  crew  against  the  munition 
line  requirements  determined  earlier  (Section  5.0)  indicates  compatibility  and 
generally  a good  fit,  except  for  the  mustard  ton  container  demil  line  where  minor 
over  staffing  results. 

While  Figure  6-1  identifies  the  bases  for  determining  the  minimum  line 
maintenance  staff,  it  does  not  include  provisions  for  personnel  illness,  vaca- 
tion and  other  absences.  Assuming  3b  days  vacation  and  sick  leave  per  man  per 
year,  approximately  1 man  year's  time  per  shift  is  lost  to  absences.  As  such  the 
maintenance  crew  should  be  increased  by  one  man  per  shift  who  should  either  be  a 
E-M  technician,  a E-M  mechanic,  or  an  electronic  technician.  With  careful 
scheduling  of  vacations,  this  additional  man  can  easily  maintain  the  proficiency 
of  the  shift  maintenance  crew  at  acceptable  standards.  To  accommodate  illnesses 
and  other  unpredictable  absences,  temporary  use  of  manpower  from  the  CAMDS 
operating  cadre  should  be  considered. 
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For  a two  shift  per  day,  5 day  work  week,  the  maintenance  staff  recom- 
mended for  CAMDS  is  as  shown  on  Table  6-1.  For  a three  shift  per  day,  5 day 
work  week,  the  recommended  staff  is  shown  on  Table  6-2.  These  are  to  be 
considered  the  minimum  requirements  based  on  premises  as  delineated  above.  Be- 
tween production  line  failures,  the  maintenance  staff  is  to  be  utilized  to  per- 
form routine  preventive  maintenance  (to  the  extent  possible  with  the  system 
operating)  and  miscellaneous  overhaul  and  repair  of  equipment. 
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Table  6-2  Maintenance  Staff  Deployment  for  Three 
Shift  Per  Day  Operations 


1st  Shift 

2nd  Shift 

Administrative  Staff 

Chief  of  Maintenance 

1 

1 

- 

Technical  Assistants 

3 

1 

1 

Provisions  Specialist 

3 

1 

1 

Secretary 

1 

1 

- 

8 

4 

2 

Line  Maint.  Staff 

Shift  Supervisor 

3 

1 

1 

E-M  Technicians 

7 

3 

2 

E-M  Mechanics 

7 

2 

3 

Electronic  Technicians 

4 

1 

1 

Helpers 

6 

2 

2 

27 

9 

9 

1 

2 

2 

2 

2 
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For  routine  PMA  which  can  not  be  accomplished  whenever  the  demil  lines 
are  functioning,  weekend  preventive  maintenance  must  be  scheduled.  Per  analyses 
at  the  building  block  and  munition  line  levels,  the  manpower  requirements 
for  weekend  preventive  maintenance  does  not  exceed  twenty-four  man  hours.  To 
perform  preventive  maintenance  a weekend  work  shift  of  no  more  than  6 men  is 
adequate.  In  lieu  of  assembling  a separate  preventive  maintenance  crew  or 
overstaffing  the  shift  line  maintenance  crews  to  provide  the  manpower  pool 
to  accommodate  the  additional  preventive  maintenance  requirements,  it  is 
recommended  that  preventive  maintenance  be  accomplished  via  scheduled  overtime  of 
the  shift  line  maintenance  staff.  This  approach  is  considered  mos  . cost  ef- 
fective in  the  long  run  as  staffing,  training,  overhead  and  payroll  expenses  are 
minimized. 

It  is  to  be  noted  however,  that  despite  the  cost  effectiveness  of  paid 
overtime  for  weekend  PMA, deferred  maintenance  requirements  may  dictate  a 
crew  larger  than  necessary  to  accomplish  preventive  maintenance  only.  Deferred 
maintenance  (i.e.,  maintenance  stemming  from  failures  or  malfunctions  which 
do  not  compromise  safety  and  which  can  be  deferred  to  weekend  shutdowns  before 
repairs  are  effected),  may  occupy  most  of  the  preventive  maintenance  person- 
sel  such  that  required  PMA  are  not  accomplished.  Deferred  maintenance  are  not 
forecastable  since  they  basically  stem  from  random  events.  Quantification  of 
deferred  maintenance  requirements  is  also  difficult,  particularly  without  ex- 
tensive operating  experience.  As  such,  it  is  recommended  that  initially  paided 
overtime  be  employed  for  PMA.  As  experience  is  assimilated,  if  deferred  main- 
tenance becomes  a large  portion  of  the  weekend  maintenance  activities, 
consideration  should  be  given  to  a 3rd  (for  a 2 shift  work  day)  or  4th 
(for  a 3 shift  work  day)  full  shift  working  3 days  during  the  week  and 
both  days  during  the  weekend  for  PMA  and  deferred  maintenance. 
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6.2.4  Personnel  Training  j 

Extensive  training  of  CAMDS  maintenance  personnel  is  necessary,  not 
only  to  ensure  system  performance  and  availability,  but  to  ensure  impeccable 
safety  to  CAMDS  personnel  and  the  surrounding  civilian  community.  Ideally, 
it  is  best  to  have  experienced,  competent  mechanics  and  technicians  steeped  in 
the  basic  fundamentals  and  train  them  for  the  unique  CAMDS  equipment  and 
safety  and  operating  procedure.  However,  it  is  not  always  possible  to  find 
adequate  numbers  of  such  personnel,  particularly  considering  the  hazards  in- 
herent  in  CAMDS.  A training  program  is  therefore  recommended  to  acquire  the 
necessary  maintenance  cadre. 

This  training  program  should  be  instituted  as  soon  as  possible  to  ensure 
availability  of  qualified  repairmen  prior  to  the  initial  operations  of  CAMDS. 

To  the  extent  possible,  on  the  job  training  should  be  employed  utilizing  dummy 
munitions  to  familiarize  personnel  with  "actual"  working  conditions  and  pro- 
cedures. The  training  program  should  incorporate  the  basic  fundamentals  as 
necessary  to  produce  a qualified  mechanic/technician.  Such  fundamentals  as 
the  basic  maintenance  techniques,  mechanical  maintenance  and  electrical 
maintenance  should  be  included  to  teach  new  students  and  to  serve  as  refreshers 
for  old  timers.  In  addition,  indoctrination  and  repeated  drilling  of  safety 
procedures  and  contingency  actions,  the  recognition  of  symptoms  following 
exposure  to  agent,  and  the  proper  aid  procedures  should  be  included.  The 
hard  core  of  the  training  program  should  be,  however,  familiarization  with  and 
maintenance  of  the  CAMDS  equipment. 


i 


6-15 


.. 


6.3  CAMDS  MAINTENANCE  FACILITIES 

To  ensure  rapid  and  full  response  to  CAMDS  equipment  breakdowns,  as  neces- 
sary to  minimize  down  times,  a well  equipped  maintenance  facility  is  es- 
sential. This  maintenance  facility  should  at  minimum,  encompass  fully  out- 
fitted repair  shops,  a decontamination  area,  office  space  and  space  for  repair 
parts  and  supplies.  In  addition,  it  is  important  that  this  facility  be  on 
site  to  maximize  access  to  maintenance  resources  and  to  eliminate  the  problems 
of  handling  and  accountability  of  contaminated  items  off-site.  The  following 
lists  the  general  requirements  of  the  maintenance  facilities  considered  nec- 
essary to  support  CAMDS. 

6.3.1  Building  Requirements 

•Office  Space:  Approximately  500  square  feet  for  Administrate  staff; 

100  square  feet  for  chief  of  maintenance,  400  square 
feet  for  staff. 

•Spare  Parts  and  Provisions  Space:  Approximately  13,000  square  feet 

for  10,000  line  items,  both  binned  and  palletized,  based 
on  RMA  M34  experience. 

•Mechanical  Repair  Shop:  Approximately  500  square  feet  for  three  work 
benches,  storage  bins,  tools,  and  lockers.  This  repair 
shop  is  to  be  used  for  refurbishing  components  typically 
represented  by  hydraulic  cylinders,  draphram  pumps,  and 
air  tools. 

•Electrical  Repair  Shop:  Approximately  300  square  feet  for  two  work 

benches,  one  desk,  storage  bins  and  test  equipment.  This 
repair  shop  is  to  be  used  to  repair  components  typically 
represented  by  TV  monitors,  cable  assemblies,  and  con- 
trol panels. 

•Decontamination  Area:  Approximately  1000  square  feet  area,  ventilated 
through  a charcoal  filter  with  sodium  hydroxide,  calcium 
hypochloride,  and  clear  water  dip  tanks,  a vacuum  oven, 
a toxic  floor  sump  and  fork  lift  access. 

•Storage  for  Contaminated  Items:  Approximately  1000  square  foot  area 
ventilated  through  a charcoal  filter  for  the  storage  of 
items  which  have  been  contaminated  and  cannot  be  detoxified 
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without  damage,  eg.,  the  FIL  filter  leak  tester  and  sensitive  electronic  in- 
struments. This  area  is  also  for  the  storage  of  contaminated  demil  machines/ 
fixtures  not  currently  in  use. 


6.3.2  Shop  Equipment 


1.  A complete  set  of  basic  hand  tools  and  tool  lockers. 

2.  Oxy-Acetylene  welding  unit. 

3.  Arc -welder. 

4.  Drill  press,  bench  type. 

5.  Work  benches. 

6.  Storage  bins. 

7.  Bench  or  pedestal  grinder. 

8.  Small  metal  lathe. 

9.  Safety  solvent  cleaning  tank. 

10.  Hand  drills  with  extension  cords. 

11.  Portable  hand  drill. 

12.  Hydraulic  jacks. 

13.  Soldering  equipment. 

14.  Combination  vices. 

15.  Pipe  threader/cutter. 

16.  Tap  and  die  sets. 

17.  Pipe  taps 

18.  Tube  cutters,  bending  and  flaring  tools  (portable) 

19.  Wood  working  tools  (saws,  combination  square,  etc.) 

20.  Spirit  level. 


6.4  CAMDS  SPECIAL  EQUIPMENT 


Special  tools  as  identified  by  this  analysis  are  tabulated  in  Table  6-3. 
These  were  isolated  by  review  of  the  design  drawings  in  the  3 October  1975 
CAMDS  baseline,  a process  which  even  under  the  best  of  circumstances,  is 
extremely  limited  for  purposes  of  special  equipment  identification  and  definition. 

Recognizing  that  good  engineering  practice  fosters  the  minimizing  of 
special  maintenance  gear  it  must  also  be  recognized  that  while  not  mandatory, 
special  tools  can  ease  maintenance  and  reduce  down  times.  Situations  where 
special  tools  could  be  extremely  beneficial  are  typically  represented  by 
actions  wherein  maintenance  access  is  extremely  limited  and  where  repetitive 
high  frequency  maintenance  actions,  such  as  cutting  tool  servicing,  are  in- 
volved. Totally  dedicated  tools,  jigs  or  even  fixtures  are  readily  justified 
for  CAMDS  particularily  for  use  in  contaminated  areas. 

Unfortunately,  special  tool  requirements  and  options  generally  best 
manifest  themselves  after  hardware  is  fabricated  and  installed  and  often  only 
after  operation  experience  is  assimilated.  It  is  therefore  recommended  that, 
as  part  of  acceptance  testing  and  validation  of  maintenance  procedures,  concerted 
efforts  be  made  to  identify  special  maintenance  gear.  Areas  which  should  be 
investigated  for  special  tools  consideration  are  tabulated  in  Table  6-4. 
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Tabic  6-3  Special  Tools  Requirements 


V 


Building 

Tool 

Block 

Description 

Purpose 

UPA 

Beryllium  Wrench 
Special  Tools 

ECC 

ECC  Tool  Set 

DFS 

DFS  Tool  Set 

MPF 

MPF  Tool  Set 

ADS 

ADS  Tool  Set 

PPD 

PPD  Tool  Set 

BIF 

BIF  Tool  Set 

Strap  Wrench 

Wrench 

MHE 

MHE  Tool  Set 

FIL 

Step  Stool 

Filter  Challenging 
Agent  Dispenser 

CTV,  COM 
and  SCS 

Test  Equipment 
and  Tools 

Removal  of  striker  nut  on  4.2"  mortars 
Removal  of  mine  arming  plug  and  spring 

Set  dedicated  to  maintenance  of  the  ECC 
and  machines  and  support  system  install- 
ed in  the  ECC 

Set  dedicated  to  maintenance  of  the  DFS 
contaminated  components. 

Set  dedicated  to  maintenance  of  the  MPF 
contaminated  subsystems. 

Set  dedicated  to  maintenance  of  the  ADS 
contaminated  subsystems. 

Set  dedicated  to  maintenance  of  the  PPD 
and  associated  conveyors  in  the  PDF 

Set  dedicated  to  maintenance  of  BIF 
subsystems  in  the  agent  drain  bay. 

Removal  of  air  drills 

Removal  of  2 inch  nut. 

Set  dedicated  to  maintenance  of  the  con- 
veyors. This  tool  set  is  to  be  decon- 
taminated after  use  and  stored  in  the 
maintenance  facility  in  a special  vent- 
ilated area. 

To  facilitate  removal  and  installation 
of  filter  elements  in  the  6000,  8000, 
and  15,000  cfm  filters. 

To  meter  Halon  12  challenging  agent 
upstream  of  charcoal  filters. 

For  diagnosis  and  maintenance  of  elect- 
rical equipment. 
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maintenance  repairmen.  A minimum  of  two  helpers  are  required. 
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RDM  Saw  blade  removal  and  replacement. 

Punch  removal  and  replacement. 


MIN  Punch  removal  and  replacement. 

PDM  Nose  closure  saw  removal  and  replacement. 

Burster  saw  removal  and  replacement. 


j 


FIL  Permit  penetration  of  filter  enclosure 

without  agent  release  to  atmosphere 
during  inspections  and  filter  replacement. 
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6.5  CAMDS  SPECIAL  MATERIALS 
6.5.1  Lubricants  and  Hydraulic  Oils 

While  lubricants,  solvents  and  hydraulic  oils  are  not  normally  considered 
special  materials,  for  CAMDS  these  items  must  be  carefully  selected  and  controlled. 
All  lubricants,  and  hydraulic  fluids  must  be  screened  to  ensure  that  they  are 
compatible  with  the  agent  protective  gear  worn  by  CAMDS  personnel  and  do  not 
degrade  the  agent  exclusion  capabilities  of  the  protective  gear.  Furthermore, 
safeguards  should  be  implemented  to  ensure  that  only  approved  lubricants,  sol- 
vents and  hydraulic  fluids  are  utilized  on-site  and  that  all  non-approved 
types  are  barred,  not  only  from  use,  but  from  being  admitted  to  the  CAMDS  site. 

Currently,  investigations  assessing  campatibil ity  of  protective  gear  and 
lubricants,  solvents  and  hydraulic  oils  are  in  process  by  the  Army.  As  such, 
the  specification  of  lubricants  or  solvents  is  not  possible;  the  following 
however,  lists  a summary  of  the  lubricant  type  required  for  the  CAMDS  as 
determined  by  the  current  assessment. 

• A "spray-lube"  rust,  corrosion,  anti-seize  protection  for  the 
conveyors  belts,  chains,  links,  etc. 

• A general  prupose  grease,  medium  grade  for  packing,  bearings, 
cam  followers,  clevis  bearings,  etc. 

• A high  temperature  grease,  non  melt  type  for  use  in  hot  dynamic 
components  of  the  furnaces. 

• An  all  purpose  gear  fluid  lubricant,  non  corrosive,  extreme  pressure 
for  gear  boxes,  gear  motors  and  transmissions. 

t An  air  tool  lubricant  for  pneumatic  motors,  drills,  cylinders, 
actuators,  etc. 

• Hydraulic  fluids  for  the  hydraulic  power  systems. 

• Air  compressor  oil,  with  additives  to  keep  compressor  clean,  and 
with  high  fire  and  flash  points. 

• Solvent;  non  drying,  lubricating  and  cleansing  type. 

• An  extreme  pressure  grease,  for  gear  boxes,  jactuators,  bearing,  etc. 


6.5. 2 Contaminated  Item  Bags  and  Transporters 


Transportation  of  contaminated  items  through  clean  areas  require  the  items 
to  be  sealed  in  an  agent  tight  container.  Polyethylene  and  other  impervious 
plastic  bags  are  convenient  for  the  smaller  and  lighter  items  and  have  found 
wide  use  for  this  purpose.  However,  the  larger  and  heavier  items,  particularly 
irregular  shaped  hardware  with  sharp  edges  and  corners,  present  special  handling 
problems  because  of  the  tendency  of  plastic  to  tear  if  the  item  is  not  properly 
supported.  Special  bags,  selected  for  their  strength  characteristics  (particul arly 
load  bearing,  and  penetration  and  tear  resistance)  are  therefore  recommended  for 
use  as  follows.  The  contaminated  item  is  first  put  into  the  special  strength  bag, 
then  placed  and  sealed  in  the  plastic  bag.  The  plastic  bag  should  be  loosely 
fitted  to  permit  firm  gripping  and  holds  on  the  inner  bag  without  stressing  or 
tearing  of  the  outer  plastic  bag.  These  special  bags  as  well  as  the  outer  plastic 
bags  should  be  expendable  and  burned  in  the  MPF.  Bag  materials  should  therefore 
be  selected  such  that  air  pollutants  are  not  added  to  the  MPF  effluents. 

For  handling  of  large  and/or  heavy  items  which  occur  routinely,  e.g.,  the 
filter  elements  in  the  FIL,  special  support  gear  warrants  consideration.  Special 
(land  carts  equipped  with  sealable  containers,  either  expendable  or  reusable, 
designed  to  butt  up  and  seal  against  the  FIL  access  doors  could  greatly  simplify 
not  only  disposal  of  used  filters,  but  the  change  out  operation  itself. 

It  is  therefore  recommended  that  special  bags  constructed  of  high  strength 
material  (e.g.,  canvas,  thick  bu^ap,  nylon,  etc.)  be  procured  and  utilized  to 
support  CAMDS  as  noted  above.  In  addition,  consideration  is  recommended  for 
special  carts/containers  for  handling  of  contaminated  items  on  a routine  basis. 


■ j 


6-22 


*>'•0 


6.6  SPARE  PARTS 


The  success  of  the  breakdown  maintenance  approach  hinges,  to  a large 
extent,  on  the  rapid  availability  of  replacement  or  repair  parts  necessary 
to  fix  breakdowns.  A well  stocked  spare  parts  inventory  is  therefore  vital  to 
to  CAMDS  if  downtimes  are  to  be  minimized. 

In  view  of  the  above,  considerable  efforts  were  expended  to  develop  a 
spare  parts  inventory  which  will  assure,  with  high  probabilities,  the  avail- 
ability of  the  "right"  spare  and  repair  parts  without  sparing  a complete 
second  system  (ie.,  sparing  everything  which,  while  prudent,  is  very  ex- 
pensive and  cumbersome).  This  spares  inventory  was  generated  in  the  following 
fashion.  Design  drawings,  as  available,  were  studied  in  detail  to  isolate  the 
mechanization  methods  employed  by  the  CAMDS  equipment  (to  meet  design  ob- 
jectives) to  identify  functional  and  dynamic  components,  critical  components, 
and  components  subject  to  wear.  These  components  were  then  categorized  relative 
to: 

• criticality  of  function  furnished 

• projected  failure  rates 

• wearing  characteristics 

• procurement  lead  times 

• vulnurabil ity  to  abuse  or  damage  from  minor  off-normal  operations 

• servicabil ity 

These  categorizations  then  served  as  the  basis  for  selecting  items  and  their  num- 
bers to  be  spared.  Generally,  all  critical  items  vital  to  the  operations  of  the 
equipment  were  spared,  and  any  item  with  high  failure  rates,  poor  wear  char- 
acteristics, long  lead  times,  poor  servicability,  or  is  subject  to  abuse  and 
damage,  was  spared.  Items  with  high  mortality  rates  were  spared  in  quantities 
to  provide  more  than  a first  replacement. 

In  keeping  with  the  basic  maintenance  philosophy  of  deemphasizing 
in  situ  repair  to  minimize  downtime,  assemblies  were  generally  spared  in 
favor  of  repair  parts  (eg.,  saw  assemblies  were  spared  rather  than  saw 
repair  parts).  However,  in  selected  instances,  particularly  where  cost 
considerations  favor  component  repair,  repair  parts  were  also  spared. 
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Additionally  maintenance  guidelines,  specifically  the  following,  were 
utilized  to  facilitate  the  spares  definition  process: 

0 To  minimize  downtimes,  component  removal  and  replacement 
to  be  employed  for  fault  correction  to  the  maximum  extent 
practical,  i.e.,  avoid  in-situ  repair.  (Note  that  this  infers 
a virtual  "second  system"  of  all  critical  components.) 

0 Items  are  deemed  expendable  if  the  cost  of  decontamination, 
repair  parts  and  labor  approached  the  replacement  cost. 

0 Sparing  of  repair  parts  necessary  to  fix  or  refurbish  a 

component  or  assembly  is  not  critical  if  the  basic  component 
or  assembly  itself  is  spared.  Ordering  of  spare  parts  in 
such  situations  can  be  done  after  disassembly  of  the  item 
removed  to  determine  the  nature  of  the  failure  and  the  parts 
necessary  to  make  repairs. 

Table  6-5  presents  the  CAMDS  spare  part  list  as  structured  by  the  above 
process.  The  format  utilized  is  identical  to  that  used  by  TEAD  for  their 
CAMDS  spares  inventory  listings. 

During  construction  of  Table  6-5,  a number  of  difficulties  and 
deficiencies  in  the  CAMDS  design  and  spare  parts  inventory  control  system 
surfaced.  These  are  as  follows: 

1.  The  inventory  control  number  (ICN)  system  employed  resulted  in  a 
great  number  of  identical  items  being  spared  under  different 
inventory  control  numbers.  Typically,  for  example,  the  Wilden 
Pump  and  Engineering  Company  diaphram  pump  model  M-8-S  is  listed 
separately  under  three  different  ICNs,  viz.,  21-650-0315,  18-651- 
0301  and  18-651-0401.  Unless  a cross  referencing  system  is 
established  to  note  that  these  pumps  are  identical,  3 pumps  at 
approximately  $1,500  each  will  be  spared  under  different  ICNs. 

It.  is,  therefore,  advantageous  to  set  up  a cross  referencing 
system  to  eliminate  duplicity  of  hardware  spared  under  different 
ICNs,  or  to  revise  the  design  drawings  to  ensure  that  all 
identical  hardware  are  listed  under  common  ICNs. 
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2.  The  3 October  1975  baseline  drawinqs  used  to  construct  the  spares 
listed  is  not  a complete  set.  Numerous  components  as  well  as  sub- 
systems, known  to  exist,  could  not  be  identified  on  the  drawings. 
The  spare  parts  list  is  therefore  incomplete  and  must  be  updated. 
In  Table  6-5,  such  items  listed  without  ICNs  represent  items 
known  to  be  part  of  the  system  which  could  not  be  identified  on 
drawings. 

3.  The  3 October  1975  baseline  did  not  identify  most  of  the  MPF, 

DFS  and  ADS  process  monitors,  controls  and  instruments  by  vendors 
and  part  numbers.  Therefore  a complete  list  of  spare  parts  could 
not  be  generated  for  these  building  blocks.  Since  the  contractors 
designing  these  systems  are  currently  obligated  to  furnish  recom- 
mended spare  parts  lists,  TRW  was  directed  to  not  include  these 
building  blocks  in  their  spares  listing.  This  spare  parts  list 
therefore  does  not  include  the  requirements  of  the  ADS,  DFS  and 
MPF,  which  should  be  incorporated  as  they  become  available. 

4.  Lack  of  Parts  Standardization  - Numerous  examples  of  parts  stan- 
dardization could  be  made  to  significantly  ease  maintenance 
logistics.  Three  examples  follow: 

Hydraulic  Cylinders:  The  3 October  1975  baseline  identifies  86 
different  hydraulic  cylinders.  Since  hydraulic  cylinders  are 
generally  considered  critical  items,  approximately  the  same 
number  of  different  cylinders  will  be  spared.  Moreover  14  dif- 
ferent manufacturers  are  specified.  It  is  probable  that  this  ex- 
treme diversity  of  cylinders  and  manufacturers  could  have  been 
pared  significantly  had  diligent  standardization  efforts  been 
instituted  in  the  early  design  process,  since  many  of  the  cyl- 
inders are  similar  with  minor  differences  (e.g.,  1/2  inch  stroke 
difference  and  cushioned  ends  vs.  non-cushioned  ends).  The  ad- 
vantage of  reducing  the  number  of  different  cylinders  is  obvious. 
The  reduction  of  different  manufacturers  eases  logistics,  could 
even  lead  to  standardization  of  cylinder  repair  parts,  and  would 
reduce  the  need  to  familiarize  the  maintenance  staff  with  the 
different  manufacturer's  design  approaches,  styles  and  features. 


■C) 


6-25 


I 

I ' 


I 

1 

I 


Limit  Switches:  36  different  limit  switches  are  identifiable  under 
48  different  ICNs.  Additional  limit  switches  are  known  to  exist 
but  are  not  identifiable  by  ICNs.  There  is  a noted  lack  of  standard- 
ization in  limit  switches.  Plug-in  types  are  used  in  some  systems 
while  in  others,  non  plug-in  types  are  employed.  Additionally, 
variation  in  the  cam  followers  were  noted;  differences  creating 
different  part  numbers  which  could  have  been  avoided,  for  the  most 
part,  by  minor  design  considerations. 

Hydraulic  Motors:  Currently  3 hydraulic  motors  manufactured  by 
Char-Lynn  are  specified,  all  under  different  ICNs.  Two  motors  are 
Geroler  model  AA  while  the  third  is  a Geroter  model  AAs.  While 
very  minor  differences  in  torque  characteristics  exist,  both  models 
have  the  same  mounting  and  hydraulic  connection  interfaces  and  a 
rated  displacement  of  3 cu  In/rev.  Standardizations  of 
these  motors  could  result  in  sparing  of  one  motor  in  lieu  of  2 or  3. 

5.  The  drawings  do  not  consistently  specify  vendor  part  numbers  to 
completely  identify  the  part.  In  some  cases  where  different 
vendor  part  numbers  are  specified,  the  accompanying  narrative 
description  suggests  identical  items.  For  example,  4 gear  motors, 
all  manufactured  by  Boston  Gear  Company  with  identical  service 
requirements,  viz.,  58.3  rpm,  385  in-lb  output  torque,  230/ 

460/60/3  A.C.  power  are  specified  as  follows: 


ICN 


VENDOR  PART  NUMBER 


22-400-0102 

22-401-0101 

22-418-0102 

22-419-0601 


None  Specified 
F321B-FUX 
F321B-30-FUX 
F321B-30-J3-FUX 


It  is  suspected  that  these  items  are  in  fact  the  same  component. 
If  they  are  not,  the  differences  are  probably  minor  variations  in 
motor  enclosure  types,  which  should  have  been  standardized. 
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